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P I J I L O S C) P I n C A L A r A G A Z I N E 
AND JOURNAL. 

L Some IrhJ Particulars respecting the Strand or Waterloo 

Bridge, eiecitd oicr the Thames^ at the Savoy, London, 

W iTtf our pro.sent i)\un})er \vc have given an engraving, hv 
Purtor, of tliis elcga.iL an<l biglilv useful embellishment of the 
metropolis ‘ . I'bo fouu lation stone was Uiul on the 8th of Octo- 
ber I SI I, and the nintlv and last arch was finished on the 2Sth 
of November 18 la, liaving ^Jius occupied very little more tiian 
four years, a space during work of such maguitt|dc 

ever li’own tt» have been executed in ancient or modern 
Inde .d many smaller works of the kind have been sever^ 
more in building. 

The sn[)orstructure only remains to be executed ; and 
the avenues on the north side from the Strand through ‘ 
Savoy, and on thd south or Surrey side to the Obelisk in 
George’s fields, are made, the bridge will be opened for car J 
riages and foot passengers promiscuously. This part of the? 
work,, however, will require great skilly and canilot be executed 
without a most serious expenses it will require much ingenuity, 
for ins(;art|e, to the road on tlie Surrey side of the river, as 
it is intenaed, for the sake of easy ascent, tliat the road shall 
pass over a series Of arches idmost as far as the Obelisk; while 

both sidf^s of the river the compensations demanded of the 
Strand Bridge Company for the buildings necessary to be pulled 
down are enormous beyond all precedent, Eight hundred thou* 
sand pounds have been already expended, and the least cost of the 
completion of the dcsign will be two hundred thousand pounds 
more, which we trust there will bo no diA<ai]ty in raising. 

The whole structure is of beautiful Coriibh granite, tuid ti]^ 
aroh stones are mostly from 5 to 7^tons in weight. Blackfriai®*^ 
bridge, as our readers already know, is of Portland stone; and H 

* To avoid loo small a hcuio, only one half of the strwctare occupies Uie 
plate: the other half being precisely the same. 

Vob 48, No. 219. Mif 1816, A 2 in. 


4 Idetiiki/ of Pace in tjie Jmerkan And Aimiic Man. 

i'? to the credit of the Strand or Waterloo Uridge Com- 

pany tjw.thcy have adoptetl the former more durable material; 
hrr, had/^ns object, the Portland stone would 

certainly liaVe'^en'prcferred for its cheapness. 

We need add that this magnificent structure is a 

theme of admiration for beauty of form and exquisite masonry to 
all persons of taste or skill in architecture. The celebrated Ca- 
nova in particular, when lately in London, pronounced it to be 
the grandest work of the kind in the world. 


1 1 , The original Inhalilanl t of America shown to he of the same 
Famib/ and Lineage Avilh those of Asia} by a Process of 
reasoning not hitherUi advam ud. By Samukj, L. Mitchilj,, 
M.D., Professor of Natural History in the University of 
New-Yo~ki in a Commimkal'wn to Dk WirrCi.fNTON, Esy. 
President if the New-York Philosophical Society, dated Ntw- 
York, March 3\, IS\Q*. 

GLub view which I took of the vatieties of the human race, la 
my coarse of Natural Uistory^’dclncrcd in lire Umversrtj of New - 
Yo^k, differs in so matty paiticidars from that entertained b} the 
0eat zoologist of I gis* you for information, and 

without dela^, a suiAipi^K^y lecture to my class. 

I denied, in the i(|lMKiiSiOB that tlie American 

idiorigioes were of a peenfiar oansfftttfdn^ of a race svi genet is. 
and of a ccf^r ecd^qtir. 'All these »Qltioii»were treated en fanc- 
lal and vMci^y. 

The fni%enes of the twh Ameiicas ap|p«ar U> me ti^be of the 
same stock and geiipakigewith the iiijit^itanfe bf ncttAiltn and 
southero Ada. tribes r 

ferocious and wartikev those ul the south. of 

the lower latitudes stem to tfeve been greater profi dro WwNbthe 
arts, particnbtly of making clothes, clearing (lie 
eteetihg wotks of detente. 

parallel betw^n the people of America and Ann 
tfon, that os botlt continents (^''1 
|‘]^tttttdcft have'ovetpowticd thAij 
^habltodfoo/^e eott&triesvsitm 
llbe'Tsatggfbaive oseriss Clana^l^j 
,we, A%lthC linns and Alans dei^ 
iroi^ proatiated the 
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tie, conflicts betweajv. 
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Identity of Race in the American cmd Asiatic Man. 1 

U evidently tliat of the Tartars. This opinion is- founded upon 
four conshienilions. 

K The similarity of physiognomy and features. His excel- 
Icncy M, Genet, late minister- pleniiiotentiary from France to the 
United States, is w'dl acquainted with the faces, hiic*i and figures 
of our Indians and of tiie Asiatic Tartars ; and is perfectly satis- 
fied of their mutual resemblance. Mons. Cazeaux, consul of 
France to New-York, has drawn the same conclusion from a 
careful examination of tlie native man of North America and 
Northern Asia. 

iMr, Smibert, who had hcen employed, as Josiah Meigs, esq. 
now commissioner of the land otfice of the United States relates, 
in executing paintings of Tartar visages, for the grand duke ot 
'J'uscany, was so struck with the similarity of their fefitures to 
those of the Naragauset Indians, that he pronounces them mem- 
bers of the same great family of mankiiuU The anecdote is pre- 
served, witli all its circumstances, in the fourteenth vdlume of 
the Medical Repository, 

Within a few months I examined over and again seven or 
eight Chinese sailors, who had assisted in navigating a ship from 
Afaeao to Now-York. The thinness of their beards, the bay 
complexitm, the black lank hair, the aspect of the eyes, thecon- 
tour of the face, and in short the external character* 

induced every person wlio observed them > to remark how neady 
they resembled the Mohegam and Oneidus bf New-York. 

Sidi Mellimelli, the Tunisian envoy to. thfe Umted States in 
1 SO t, entertained the same opinion, 0jii bcbolding; the^ Chcrokees, 
OHuge.s, and Miamies, assembled at the city of Washington du-^ 
ring his residence tliere. Their Tartar physiognomy sUitek him 
in a. moment. 

2. The/aflimty of their languagfi^i..^^^^;Jate le«arned and en* 

• tetprjsiiii^ Rrpfessor Barton took this curious inquhy. 

He collected as m\nv uoids us he could horn the Unguagev 
spoilt to Asia and Amenca; and he contludcd, from the mr 
iiysfbus coincidetice*3i of boun 1 and signification, that there 
hjimheea a common oiigui. 

exl^tenc^‘ of coi responding eij^oms. I memi at prewj 
, e^lidfitato that oi sh ivmg away the of the ^ 

me^peniA 4nd sides oi the head* so thm; k left 

lock on the erov\n. 

> f ^Thc custom of smoking the pipe, onaoleinfi 
fouf cardinal points of the compass to^ hcayno^a 
earth, Jb repotted, ujion the most ci edible aothoVit)^ 
equally the hordes of the Asiatic Tartars and twhanda4!| fKi 
Ameiican hiaux. * 

A3 4 . 



6 Identily of Race in the American and Asiatic Math 

4. The kindred nature of the [ndian dogs of America and the 
Siberian dogs of Asia, 

Tim aninnd that lives with the natives of the two continents, 
as a dog, is very different from t!ie tame and familiar creature of 
the same name in Europe, He is either a different sj)ocie8, or 
R wide variety of the same species. But the identity of the 
American end Asiatic curs is evinced by wseveral considerations# 
Both are mostly white. They have shaggy coats, sharp noses 
and erect ears. They are voracious, tliicvish, and to a consi* 
derable degree indomitable. They steal whenever they can, and 
sometimes turn against their masters. They are prone to snarl 
and grin, and they have a howl instead of barking. They are 
cmplo)’ed in both hemispheres for labour; such as carrying Imr^ 
thens, drawing sleds over the snow, atid the like; being yoked 
and harnessed for the purpose, like horses. 

This coincidence of our Indian dog with the Canis Sihericus 
is a very important fact. The dog, the comj)anion, the friend or 
the slave of man iu ail his fortunes and migrations, thus reflects 
great light upon the history of nations and of their genealogy. 

II, The exterminated in the sapgc encounters between 
the nations of North Americifc ih ancient days appears clearly to 
have biren that of the 

The bodies shrotda^il^ clothing of thosfe Iffdividimls have 
vrilhin a few vciars been' d^xovVed iff the cavSrijedJ'^iahpctre and 
copperas within the states of Kentucky andT^ltoesee/ entire 
and exsiccated condition has ted inteliige^t'^^ktcmen who have 
seen them to call them mummies. Thef apm? of ifee most 
memorable of the anti^tie^ that North The 

mce or ffaBob belonged ' 

S ling ages aituatetyi^wel^ 

d Erie dn the wDWIf 

booml^ eastwardly end^! 

hy tWfe Mississippi riveR){^ 

’ Thai they were simimrlltn their origlft and t?haTacter^t«^'f&Si 
presi^ InliabUants of the Pacific Islands and of Austifat 
froifia yilirioaV;clre;i| mstMipes. 

” ’ to fteaWii cloth ttrwaltlnf^W 

that imich oar navigators brMffmn 
gthi the Fegees. 
thete Ti between thc'ftatheiw 

, the istaiMle of the South 

ftlvibiitid tW ntummies lately 
plHB^ e# birds are twisted 
and tnrn water like tlie 




tdenlliy of 'Race m.the Annerkan and Asiatic Man. 7 

3. Meshes of nets regularly knotted and tied, and formed of 
a strong and even twine. 

4. Mofkasons or coverings for the feet, tnamifactured with 
remarkable ability, from the bark or rind of plants, worked into 
a sort of stout malting* 

o. Pieces of antique sculpture, especially of human heads and 
of some other forms, found where the exterminated tribes had 
dwelt, resembling the carving at Otaheite, New Zealand, and 
other places. 

6 . Works of defence, or fortifications, overspreading the fer- 
tile tract of country formerly possessed by these people, who 
may be supposed capable of constructing works of much greajter 
simplicity than the morals or burial-places, and tlic hippas or 
fighting-stages of the Society Islands. 

7. As far as observations have gone, a belief that the shape of 
the skull an<l the angle of the face in the mummies correspond 
with those of the living Malays. 

I reject therefore the doctrine* taught by the European na» 
tiiralists, that the man of Western America ditfers in any ma- 
terial point from the man of Eastern Asia. Had the Robgrtsons, 
the Buffons, the Raynals, the De Pauws, and the other specula- 
tors upon the American cliaracter and the vilifiers of the Ameri- 
can name, procured the requisite Information concerning the 
hemisphere situated to the w^cst of ns> tliey would have disco*> 
vered that the inhabitants of vast regions of Asia, to the number 
of many millions, were of the same blood and lineage with the 
undervalued and despised population of America. The learned 
Dr. Williamson has discussed this point with great ability. 

1 forbore to go further than to ,^nsecrtain by the correspon- 
dency already stated, the identity otorigin and derivation to the 
Amcricanand Asiaticimtives. 1 abided opportunity which 
this gran^ conclusion afforded me, of that America was 

the craiSe hf the human race 5 of traeiw|f its colonies westward 
over the Pacific Ocean, and beyoiid thc sea of Kamschatka, to 
new settlements ; of following the emigrants by land and by wa- 
ter, they reached Europe and AfiiiS^i and lastly, of fol- 
lowidg adveuturcrs from the former ^ tbi^e sections of the globe 
to th 4 |))mitations and abodes which found and occupied in 
Au^crea. I had no inclination to the current emoiona 

place of man^s dispersion. I tnOOght 

It.Whs syreely worth the vvldle to inform an Europeiut, that ou 
ceding to America, he had left the new world beldnd him tot 
purpose of visiting the Or.l>. It ought, iieverthjC^> 
remaned, that there are many important advanta^ deriva^ m* 
our reasoning from the present manner of considwn^ tbo 
j«ctf /The being now established, they will be 
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Notes of a meteorological Tour. 

ported by a farther induction of facts anti occurrences-^ to an ex- 
tent and an amount that it is impoNMl)!^, at tliis moment, fairly 
to estimate. And the conclusions of JciTerson, Lafon, and others 
favourable to the greater antiquity of Ainerican population, will 
be daily reinforced and confirmed. 

Having thus given the history of these races of man, spreading 
so extensively over the globe, I considered the human family un- 
der three divisions : 

First, the Tawny man, comprehending the Tartars, Malays, 
Chinese, the American Indians of every trihe, Lascars, ami other 
people of the same cast and breed. From these seemed to have 
proceeded two remarkable varieties ; to wit, 

Secondly, the White man, inhabiting naturally the countries 
in Asia and Europe situated north of the Mediterranean Sea ; 
and, in the course of liis adventures, settling all over the world. 
Among these I reckon the Greenlanders and Esquimaux. 

Thirdly, the Black man, whose proper residence is in the re^ 
gions south of the Mediterranean, purticarlarly toward the interior 
of Africa. T!ie people of Papua and Van DiemetPs Land seem 
to be of this class. 

It is generally supposed, and by mai|y able and ingenious men 
too, that external physical the combination of cir- 
eumstanees which l^ye wrought all these 

changes in the human fonti. I d6 ti^wevei , thmk them c a- 

? able of explaimng the e|tjh.t among the n itions. 

‘here is an internal physical moment, wtucli 

has scarcely been mentioned W^^Kiierative influence, 

Ifhvthcai?t of inodellmg embryo and 

foetus, a presthspositiof) <^nd (^onsimip- 

tion, bo cngcnder^Aj^^^ with the 

sagacious D'A/ara, at^o 

the fcaUires, tmge tp 



Notes oj a meteorohgkal Tour, ? 

abbey. The lower atmosphere was clamp and hazy. 

{Fliruiido rustica) hrst seen, and the but seen. 

y^pril 27 . — We left Linlithj^ow at 5 A.M, Fair morning aivl 
warm, with ciirliloud, and sonic stackonclouds, &c. I had oc - 
casion to notice a large nuinhor of suallows from the tower <?I 
Doon Castle. We arrived to dinner at Callender in the High- 
lands. I noticed in the evening, alter a fair day, that the ciimvli 
which had previously only lodged on tlie mountain tops, ch^- 
scended lower and lower, till I saw them dissoUe into fallcloiio, 
or fog, and fill the valley-^. I never had an ojipc'i tuuity of seein:; 
this puH'ess .so perfect before. The squalling of the peacocks i * 
the evening, and the increase of clouds aloft, indicate rain. Jk’ii 
Leddi is still covcicd at tlie top with snow, and few tieos ha\e 
any appeitnuice of verdure vet. There is a strdiing slndlarity 
between the general face of the country here and that of part ol 
Merionetliohire and other partM of North \Vales. here is said 
to be a great ro^’cmblanee between the inhabitants of inov.idainons 
conntriis but I ob.^oive a striking difi’crcncc between the Higl;- 
land Scotch and the North Welch. The former have a greater 
disposition to acquire knowledge, but arc more circunjspect, and 
not of so warm a disposition in general. 

ylpril 28 , — Cumuli creeping up the bills. They were capped 
with clouds all the way ;yre travelled by Loch Ern to Crieff. 
Some of theise ;ctouds and there were fea- 
tures of sondereUnid) up. The manners of 

tite people, change from the capital 

lowatds' the Ilighh|iU3lf^‘^S'etli^i|5^ thcllighlandei'*, \\ith 
their pUic^s and The styD^of butldu'g ut tfie old touns 


icsemb|eaj8omeyyhat titat of the otd^ 

We |il)out the 

tlte 

ol gen^am* 

ners of peddle aie mdre 
ramel<)«d«mt^o» liiJhAot , 

IS fy>t tlW€ ^0$. - 1 

clbodO^TWlr height i 

nWir« the-y are 
l^fflalnelouds or nimii 
thi^ugh often did nbl 00 m 

titt urithipXipf ^00 feet of tlie ground,,^ 

of Aaigos, and slept at Fofftilrr/^c afternobn^a^^ 
We obseived abundance of gulStj, partletiWIy 
t>lack*vhaade<i gull on the plough*»d cp-ound^ near Cupar. 1 mi#| 
|be for <he first time tins year, fijmg ovei 


on the I icnch toa t- 
the u,jei ouzeh 
ten coiituiued ■4hov\iiS 
■w-Ucie again* the man* 
The tv^auulouds and 
^ 1000 feet high, whith 

tieed the lowness erf the 
i found in a flat countr\, 
between hills of kw^n 
t sides of the hilU 
drops of ivater^v 
i^d through 




Alay 1. — Clouded mornhi^ with a mist. I noticed to-day 
between Laurencekirk and Aberdeen iMrnrious phuenomenotij not 
very common in England. The cumuli in many places rolled 
along with their bases on tlie flat ground, involving us occasion- 
ally in obscurity, and there being to all appearance a fog, but in 
tbc profile at a distance I saw their cumulated forms. I noticed 
also the vapour condensed in many places about a foot from 
ploughed ground, so as to appear like little strati or fallclouds, 
forming here and there close to the earth. I should observe 
that the annuli touching the ground were going into the nimbi- 
form state, and that otlievs at some distance were actually con- 
densing into small rain a few feet from the ground. When we 
got to Aberdeen a wliite and wet mist was involving the whole 
town and its neighbourhood. In the fine intervals by day, the 
different modifications were seen in very indistinct features. 


May 2. — Fine spring morning, but no leaves on the trees yetr 
Light gales. Cumuli and the lighter modifications higher up. 

We left Aberdeen, and passing through Ellon cainc into Peter- 
head at night. ’ Fleecy cumuli evaporating, and the new moon 
seen at intervals. In passing along we saw various kinds of gulls 
and the heron flying after simset. Among other birds 1 saw the 


jcurlew [Seohpax arcuata) over the town of Ellon. 

May almost immediately after taking 

refreshment, about one and passing through Cul- 

« _ . 17*1.* '1 1 I 


len, FocIi»bers, £ig% N^»ne, arrived at Inverness 

late at night. Tire 'which passed was bar- 
ren, except a few largi and firs. The 

weather Was showery with.^d, and the with not the 

least dpp««S*io0 of ^rihg« inhabitants frfl tJifc towns through 

which wepi^^^Wertii very 4|^^entin appearimee froth theHigb- 
laudew. ^ booksellw in oor lonte, 

svhat'wip^l^fei^K^i^flihteoroIogy were .knownr b^rc, .1 
fom^f^^ WP wIrM w rf^^ors Leslie and Jamiesbhf^^U^ero 
the '■ *t thtfracience/ kne^LkSi^is 


B jjbus cloudsj much 
jiowartb-mght.. . , 
hadt^pliportuttity 
of matuthlerm^ft w sUk^aski^' 
jahtainsy al time 

lig rmn(dou(is. by iuo8(hli;|ioh< - 

_ U Edh>h«rg! I, a 'gen tieman. ^ 

Mlogtsta arc ind^jbi^cl fur nmny very iiiteresl^v^scOi* 
Si^triuiction of udcfu \ instrumentSf ' ' V . , 

pf one qf the iqo$t 

. little 
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little cimnVi formed in the vulieys had ihe hills for a background, 
and were very seen. They manifested the same pro- 

cess as vumnti which form high up over flat countries ; many 
small ones being lost as if by evaporation, wliile the larger were 
increased and crept ap the hills and got aloft. Gentle rain came 
on in ligiit showers, with warm air. The spring begins to ap- 
pear. The distances were clear, and I could distinctly ken Fort 
George as I crossed tlie water into Ross-sliirc. By comparing 
the account of persons with whom I have conversed, I notice 
the average temperature is greater here than at Aberdeen. 

May (i. — I noticed some nascent cumuli on tlie hills, the 
upper atmosphere being also thickly clouded. In general, to- 
day, the clouds were liigher. 

*\Ve travelled along the western margin of Loch Ness to 

Fort Augustus. — Showers came on in the evenhig, hnt I 
observed that the streams of rain were formed higher iij) in the 
air than was the ease yesterday morning. Walking out among 
the maintains at night after the rain, I heard the shrill cry of 
some water ibwl near the loch. The heroi> was sailing leisurely 
over the loch as we paSsSed along this evening, not far from the 
Castle of Unpihart, whose ruined towers are mouKlering away 
by degrees, and their stones rolling down the precipices into the 
loch below. 

May 7. — Proceeded to Fort Wilijam. I had occasion to 
observe a range of cumfdi (approaching in nature to cumulo- 
stratus) in the valleys below Ben Nevis, and the contiguous 
mountains^ extending iiregnlarly upwards, ^'^oine poitions neic 
detached, and went up the sides df tlw -mountam Higher up 
\v€^ eumitft of inofe scudlike te^tuie; during 

thi# was rainitm a cirCUt|[^9j^lA^^^ich -enabled me to 

see tlie ;|l^mation of showeis 

duri^ Sctuol Viewed wdtk the 

hi^h Beu^NcVis and its rai^j^^^S^^ountams behind them 

a^i^'backgmin4,; I eodld distiYidtlyj)|{ia «md compute the dif- 
in coloijtf^ and density of |h^ clou<ls and nimbiform 
I noticed too that tain flocculous masses 
of/l%jl||^^<^^|s'^pparently the gi eater mai^ses in- 

jmrtlons seemed a|^ewd to the tops 0 $ the 
eompurutively elean*- w the evening while 
1 saw the clouds rolling along mucrh below 
yiiiry tow piU> i|hile others which iat tipou hight^r oncu hnd fine 
a ntmbiforin 01 dense wanedoud much hij^hep 
with the direction of the wind ami left u diii|^ 
hdrtooii W sunset* I found ascending to the lop o€ Bet) 
qnith Impassible from the depth of snow. Herring gulls 
in the water, Aii mild. Spring 



12 


Notes of a meleorohgical Tour. 


the ‘•ky w;is clouded r/Ich liirge clouils in different altitude^:. 
1 iiad lo day a fine opportunity of coiifinning, by proce^>ses [ 5 a\v 
going on about the mountains^ the opinion I liave long liad of 
the electrical agency concerned in producing tin? forms of clouds, 
of wliich I shall treat more largely elsewhere. 

May — Left Fort W’iiliaui earK, and crossing the ferry, 
proceeded through Glenco to Tyndanmi. The clouds still on 
the hills, and gentle showers in the morning. I observed to- 
day one of tlic peaked mountains of Argylcshire involved about 
its base in small rain, while its pointed fsimmiit w^as capped with 
the raincloud in a less wateiy state. What struck me as re- 
markable was this* that tlie cloud did not terminate in rain bv 


degrees, but there seemed a distinct boundary between the cloud 
at the top, and the rain surrounding its louder part and descend- 
ing to tlie ground. In th.e eveuirg most of the ciomls were 
much higher, and the aii got sharper. I met Hogg the Etick 
shepherd and poet at a smnii pu!)]ic-l!onsc near the glen. 

May 9. — Wc proceeded to Stirling by way of Callender; the 
weather cold, cloudy, and windy. 

May 10. — Returned to Edinburgh. Cold, windy, and ciuiidy 
day. 

May 11, — (At Edinburgli.) The weather still hearing the 
character of winter. Hard showers of snow, hail and sleet, with 
fair intervals. The frondesccnce is very little advanced yet; and 
an Englishman would suppose it March instead of May, 


May 12. — Fair day, wdth common dayclouds^ and some fea- 
tures of the light modification, particularly the cirrus in the 
morning; The air w'armcr than yesterday. < The swallows are 
b\ no means common yet, only a few straggtf^j^ here and there. 

^ May 13,— 'Lett Edinburgh, and came at mght to Jedburgh, 
b\ way of Fair morning, and clouds high ; cold night. 

;ded to Carlisle ; the weather cold in the 
al stack enclouds. I saw the Hirundo ur- 
i^nd first saw and heard Hmindines 

jeeded by Keswick to Amblesside^. Fair 
aueflouds ; in the evening rain among the 
? aJopg Ulswater to Ambiesuk*. 1 noticed 
lat hXiing high on the hill there was no rain, 
}v cloud #»cari?ely wetting me. As I got lower 
& Ntnall dr<^s of rain, producing however 
lud whejn i got to the valleys below it was 
[j streafn5i* , The watery particles seerti to 
1 larger r^fj^trciims in descending. . 

vsh clouds of any 1 have seen, were f hose, shown 
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fuay IG. — Dr. Spurxheim joined me at Ambleside. The 
was warm, and the spring advancing rapidly. Towards 
three in the afternoon rain came on in continued showers, and 
lu>ted all the evening. Gusts of wind at night. 

May 17 . — Walked from Ambleside in Westmoreland to Kes- 
wick in Cumberland. Chiefly cloudy. HelvcIIyn was cloud- 
capped all the morning ; and at length the cloud hanging over 
its sides seemed to dcscoud in rain, whose streams acquired pro- 
gressive magnilude in descending. In the evening I noticed 
the clouds getting higher. There arose also clouds in the valleys 
and from the sides of the hills which crept up them and passed 
off in the form of cumuli of the floccose kind. In the same 
manner the nourishing cunwli of showers form and feed them 
from below. I had thus an opportunity of observing distinctly 
the formation of cumuli in the eventide, and of tlieir rising up- 
wards, as an indication oi the fine weather of the following day. 

May IS. (At Keswick.) — Early in the morning high masses 
of cIoikI -showed a sondcrcloiuiincss of form ; a fine day with 
light cmruli followed and some small evaporating cirri, I’o- 
.vauls eveiiing tlie cumuli enlarged, with continuous common 
luises, and obscun d the top of 8kuidaw\ I noticed several of 
the green cormorants and wild ducks while I rowed on the lake 
cal!e<i Derwentvvaier. 

May 19. Sunday, (At Keswick;)— -A fine day, we ascended 
the mountain Skiddaw; on the sitihmit whcieof the cumuli 
lodged. In the evening tlie clouds \verc high, but in greater 
quantity, ^Vhen on Skiddaw hi: the morning, 1 noticed cirro-^ 
stratus in the distai^ce ^"nearly the same altitude as we were ; 
but it was hanging oyer.^tHgrou^^,, * I aJsKi^observed that when 
the cumuli got cwtto«iity of greater density, t * - 

coming they lodged tains j btil ui« i - 

wards simple cumuli became rtl|^eii]^lfd^cend^ tljc 

sides of the in parti<uilar^»l^s, ' , 

May 20. — to Penrith 'Sailing 

on the lake. CIcHr day, cold in th<!^ windj^ and 
with cumuli and light clouds in gencfafc it 1 ^ ' 

21.^1 came to Manchester bj^;KeiHlai^-1^|0W 
and cloudy nightj with some rain, ^ 'y * % ^ 

May 25* (At Manche8ter.)--]|^"’du>ly 
stratus, . r '' t:. 

May SS.r^Went by way of to St, 

Wales. . Fine clear day and nighti' V ' 

May 24\ — ^Travelle^d through Denbeigh and .to 

Oswestry*; Fine still spring morning, and \ ci \ w arii|», 
over with a breeze at night* 



14 Olservaiions and Experiments 

May 25.— Proceeded to Bath. Weather showery and cooler 
again. 

May 2fi. — (At Bath.) — Fine day, with cumuli^ &c. 

May 27 . — Fine day, with cumulus and other clouds. Clouded 
over in the afternoon. 

May 28 — Fair, with some showers ; fine spring weather. 

May 29. — Fair spring weather, with nimbi (3 cation, &c. 

May 30.— Fine warm weather. 

jTfo;//31. — Fair day, with various clonds, 

June 1, — Left Bath and returned to Clapton. Fine warm 
spring day, the morning was particularly clear. 


IV. Some Ohervations and Experiments made on ike Torpedo 
of the Cape of Good Hope in the Year 1812. By John 
T. Todd, late Surgeon of His MajeMy's Ship Lion. Corn- 
municaied iy Sir Evy.R\iiD Home, i/ar/. 

W^HiLST the Lion was stationed at tlie Cape of Good Hope, 
the seine, as is the custom throughout tin* navy, was frequently 
employed in procuring fish for the use of the" ship's company, 
and besides the more edible kinds, many of the torpedo were 
caught. In this manner the opportunity was afforded me of 
making the following observations, some of the imperfections of 
which I must be allowed to attrilmte to the manits mtda*^ of 
my situation. The fi&h were generally caught early in the 
morning, and examined as soon after as possible. When this 
could not be done, they were placed in buckets of sea-water, 
where they sometimes remained alive for thm^ and in one in- 
stance for fiye^days. ‘ ^ 

The torpedmiH seldom met with to the eastward of the Cape 
of Good Hope-^' Hence, whilst I rarely failed in procuring them 
in Table B^y, I never but once succeeded in doing so in Simon's 
Bay, although the opportunities were the same in both places. 
It was ttever caught but: by the seine, although the hook and 
line, with bait of every variety, were as often made use of exactly 
HI the same situations. It differs in no respect, as far as 1 have 
been able to observe, from the same fish of the northern hemi- 
sphere, except that Jt was never found so large ; being never 
more than eight, nor less than five Jnehes in length, and never 
more than five, nor less than three iuch^ and a half in breadth. 
The colour of th^ animal is various ; the upper surface being gene- 
rally faaxei grey, reddish brown, or purple; the under-surface 
greyish ^Yhitc‘, yellowish white, or white with black patches. 

♦ Ffom ihc tyr lUlC, parti. 

'• The 
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*071 the Torpedo of the Cape of Good Hdpe. 

The columns of the electrical organs were larger, and less mi- 
tncrous in proportion, than those described by Mr. Hunter, in 
the torpedo caught at La Rochelle, When separate and unin- 
fluenced by external pressure, they appear to be of the form of 
cylinders, as is shown as nearly as possiljle hy suspending them 
by one of their extremities. The different ibnas which they 
exhibit in a horizontal section of the whole organ, are produced 
by their unequal attachment to one another hy the intermediate 
reticular substance 

The electriciil organs are so placed within the curvature of the 
semilunar cartilages of the large lateral fins, as to he entirely 
under the influence of the muscles, w'hicli are inserted into tliesc 
cartilages. So that in any lateral motions of these cartilages to- 
wards the trunk, or in any increase ot curvature of these carti- 
lages, tlic electrical organs must 1)C compressed. Inhere aj)pears 
also to be a muscMilar structure, which connects the anterior 
part of these cartilage*^ to a process j)rojecting from the anterior 
part of tlie cranium, the action of which must tend to increase 
this effect. 

The inferior and posterior terminations of the small lateral 
fins are covered with laminae of osseous matter, which are en- 
veloped in the epidermis. 

A much larger proportion of nerves is^ supplied to the electrical 
than to any other organs. This has appeared to others so im- 
portant an observation, that it maybe repeated with propriety. 

'fhe shocks received from the turjKJilos which 1 examined, 
were never sensible almve the siiouldcr^ and seldom above the 
elbow-joint. The intensity '>f the .‘'hock bore no relation to the 
size of the animal (s^n sal ion being llic only measure of intensity), 
but an evident rej^ion to the liveliness of the auimal, and rrce 
versds The shodfes. generally fi>Ih)vve<l simple contact, or, such 
irritation as pressing, pricking or sepWiing, 
diately, and sometimes not until after ffeqnetit Nitt 

tinfrequeutly, however, aniinaL apparentlj 
suffered this irritation vvitliout discharging aU) ^Thcre 

appeared no regularity of interval between Ine^ Soate-- 
times they w^ere so frequent as not to be couUted j at^other 
not more than one or two have been received hom one anflntfl; 
and, iii a few instances, it lias been impbkible by mf 
to elicit shocks from some of them. When umght by 
they sometimes Writhed aiul twisted about, endeavoutmn^ 
tricate themselves by mij^eular exertion, m.d dul not,, imuT 
found these means unavailing, discharge the shock. In mmy 
instances^ however, they had recourse to then electrical powor 
immediately; 

The electrical discharge was, in general, ai c oiupaiiicd bj art 
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evident muscular action. This was marked by an apparent 
swelling of the superior surface of the electrical orgp-us, pai ticu- 
larly towards the anterior part, opposite to the cranium, and 
by a retraction of tbs eyes. It was so evident, that when the 
animal was held in the hand of another person, I was often able 
to point out when he received the shocK. In this, however, I 
was also sometimes deceived } anjl I thinje .1 have received shocks 
(particularly when the animal has/been debilitated, and the 
shocks W0ak), without having been able to observe this muscular 
action. , 

Two of those animals, as nearly alike in every circumstance as 
j^osaible, being each placed in a separate bucket of sca-watcr, 
from ope of them, frequent sh<»ckswere elicited by irritation, viz. 
simple contact, or pricking, 8cc ; the other was allowed to re- 
main undisturbed. The former became hinguid, the intensity 
of its shocks diminished, and it soon died ; the last shocks being 
received in a conlimred succession, producing pricking sensations 
jiever extending above the hand. 'I’lie laltcr continued viva- 
‘ and lived until the tlurd day. This experiment was fre** 
fjtiehtly repeated with the same results; and it might be observed, 
where there w^ no direct that 

ifibse which parted with the sho.-kw most freely rooirest bi^icame 
languid, and died ; those which parted with them most re«* 
hfctantly, lived the ftmgdst. 

Tw^otorpedos being placed exactly iis the same circumstances 
m the last mentiojied, from one ^^IujcIls were elicited until it be- 
came debilitated. It was tlirn oHowed to remain until the fbi- 


Ibwing day. When they were huxli examined, it was found that 
the animal from which wo shocks hatl been previously received, 

. diftcharged them very freely; but it was. with the greatest diih- 
cnlty that they could be procurefm &?^^ ^ other, 

: Having made an side Srthhfi^wiu)^ and gills 

'• of a Kvely tori^db^i'j^hed aside the dcctrical to ; 

axpose and divide til^f htirves. The animal was then placed in . 
a of On examining it in aliout two hours 


found it impossible to elicit shocks from it by, any . 
,but it to pos<>c$s as much activity and livelf* ^ 

and ^ l^ed as long as those animals Vrcim. which 
^eh>iaceivcd, and whi^b had not imdei^one th4y 

iaials being prot^reil, the nerves of the eiee* ' 
them weic divide^ after the maun^.abo^ '' 
They were pUc ed each in septate buckets ef 
p&iiwid allowed to remain tiiidiatui^tl. wa(r}leifforiB^ 
||wiB«ning, and ^>'he» examined in the ev^dg^ it WM iM> 
ipRw to diiatinguish between tlie liveUuess or aietMty ofiidtber. 
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0^’ two of these animals^ the nerves of the electrical organs of 
<n\e of them were divided. Being placed each in se|)arato 
buckets of sea-water, they were both irritated as nearly alike as 

! )ossiblc. From the perfect animal, sh()cks were rec.eivtMl ; after 
irequent repetition it became weak, and incapable of (iischargiiig 
the shock, and soon died. The last shucks were not percepti- 
ble above the second joint of the thumb, and so weak as to re- 
quire iinich attention to observe them. From the other no 
shocks could he received ; it appeared as vivacious as before, 
and lived until the second day. This experiment was fre<[uemly 
repeated with nearly the same rcsulrs. 

'fhe nerves of one electrical organ only being divided in a 
lively torjjodo, from which shocks had been previously received, 
on irritating the atiiinal it was still found capable of communi- 
cating the shock. VVh(‘lher there was any diffeience in tlie de- 
gree of intensity could not he clistinctly observed. One electri- 
cal organ being altogether removed, the animal still continued 
Ci»]»ablc of diseliarging the electrical shock. . .. 

Having divided one of the nerves of each electrical organ in a 
torpedo, from which shocks Imd l)cen previously received, I AUi 
ffnmd rii#-1igtirma!^’^upable, after this change, of commuui^t^)^ 
the? stioek. , 

Having introduced a wire through |^*^raniiun of a torpedo, 
whicli had l)ecn communicating slij^^-very freely, all motion 
immedkitely ceased, and no irritation i^^Id excite the electrical 
shock. , 

1 never receivetV a shock from a toi^iirao. when ’ by the 
extremities of tlie lateral fins or tail. ^ . ^ . 

I'he preceding account appear^ to me ^ afford g^^jfntls for 

the foJlp)vmg coticlusions. 




l>,That the cl0|rtj 
spoet vital 


dopen-Jem on tlm 


tin. 

tiki 


to 
of it. 


and having a relation to the degree 
perfection of stnit^ine of the electriearbrg^ 

‘i.'^That the action of the electrical orgaii 

tary. 

3. niat frequent action of the electrijcal #pins h 
the life of the animal ; and, if eontinnej^^pv h^li 
it, Ikthi?¥'^o]ft^;an iu^t^ee of a laNv comirJbil tr®" 
, that by long cog 


voluntary action they are dej>i 
Whence is thid lause of the rapidity with which | 
in^ailice'? Or is it owing to the reactidw' 


?; \4- ill which the nerves of 

are intersected, lose the power of cornmunM|;ili^ 
r bMtt '3^)>ear more vivacious, and live longci than lit 
p gl9. July 1816. . B ' 



1 8 On the Cosmogony of Moses^ 

which this cliange has not been producedi^ and iii which this 
power is exerted. Is the loss of the power of communicating 
the shock to be attributed to tlie loss of voluntary power over 
the organ ? Does this fact bear any analogy to the effects pro- 
duced by castration in animals? 

5. That the possession of one organ only is sufficient to pro- 
duce the shock. 

6. That the perfect state of all the nerves of the electrical 
organs is not necessary to produce the shock. 

And, 7 . From the whole it may be concluded, that a more 
intimate relation exists between the nervous system and electri- 
organs ol the ^torpedo, both as to structure and functions, 
' than between the same and any organs of any animal with which 
are acquainted. And this is particularly shown, 1st, By the 
large proportion of nerves supplied to the electrical organs : 
and, 2d, By the relation of the action of the electrical organs 
to the life of the animal, and vice vecMu 


Reply io Dr, Paifri vaD o?^ tlis Cosmogony of Moses, 

By F. E s. 

To Mr, Tillnch. 

Sia, W jth commendable prudence, Dr. Prichard passes 
lightly over the tender ground of his inconsistent assertions ; 
affirming, in allusion to the diicct proof 1 had given of tl cm, that 
I am still determined to find contradictiorivS between proposi- 
tions which have no relatioti to each other,’' and that I quarrel 
•‘even with the words in which they are expressed.” If these 
..two affirmations be not absolutely conocl, they are, at least, in 

• correctness absolutely equal. He cannot stay to notice mere 
mviUf but hai&tens to ic^xlnl)it a specimen of the mode of rea- 
^ihig adopted per twacious critic,’* * 1 shall now en- 

deavour to show wh^her what he has proslnced for that pur- 
pose be a specimen, of my logic or of his own fairness j and in 
.t& ttttempt as well as on simil.ir occasions he will, I trust, have . 

^ endure repetitions which he has rendered un- 
In mV last paper,” says he, I hinted at the in- 
St; Matthew and St. Luke, in order to prove that zn- 
writers have chosen to avail themselves of historical do- 
such sources of inforniation were to he founds 
seems to allow the force of this example, but denies C.. 
llbm it leads to any inference with respect to Moses; and the 

it is to the following purport, StV \ 
and St, Luke found pre-existing document$;f ^ich it 
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m\y required in tliem Iiuman sas^acity to adopt ; ])ut Mosc?^, it 
seems, had nothing but the hghi of revelation to guide lihn ; 
eonsequenliy he made no use of records. ^ Now there is/* con* 
unties he^ one grand objevlion to tills conclusion ; viz, that it 
takes for granted the chief thing intended to be proved.** There 
is also, I wotdd remind Dr. Prichard, one grand objection to tlm 
whole argument ; viz. tliat it is not exactly mine. My cxcejition 
re^ls on the want of analogy in the cases : in the one, inspira- 
tion af)peai'S to he superfluous, in the other indisjic usable. The 
compilation of a genealogy, of which the materials were v^a 
know reconlod in Scripture, ncodcil no inspiration. The manner 
of the mat ion could be known irilh certainty to no luiniijn 
l)cing, not even to Moses, except hy a revelation. Besides, 
tliere i'» in Scripture neither hint nor trace of any revelation con ^ 
cerning the creation ^ anft t 'wr to Mvses; nor is there any other 
gronnd lor tlte belief of inspired docnincnts or traditions of whicli 
he might have availed liiiubclf, than that of vague and visionary 
c(mjccturc'*'\ ]lut waiving this coiiMdoration, and supposing that 
there may Inuc existed in the time of Moses documents or tra- 
’iitions of such a primitive revelation ; there could, if he was 
inspired with regard to the creation, be no possible motive for 
his having recourse to them. In such citCtimstances it is quite 
idle to talk of an injnred writer cfi'mb^jo avail himself of 
other authorities in [ircfcret.ce to the n^mediat^ authority of 
Heaven, The version of my argumeii^^tjrcfore, should not 
iuive been generally, that Mose^ had iAtfiimg hut the light of 
revelation to guide him ; consequently he made no use of re- 
cords:*’ but that, with ivganl to the creatit%j$loses having the 
light of revelation to guide him, there is no assignable reason 
wiiy he sliould be made to have recourse to xrswmW records or 
I do not perceive that the one grand objection ap- 
plies to this conclusion. ^ ^ 

Dr. Pricliard disclaims the merit wlnirfi' erroneously con^ 
ccives I intended to ascribe to him, of having formed the 
genious imagmaiion'' of circuitous ins|)irati(^i*;j! inde^^. 

ignorant to whom this not recent iiivention but 

auxiliary whom he esteems perfectly weU ipform^ respecting 
the points in coutroversyf” liad employ ft in his favour^ I 
confm that by showing its insufliciency iirtljib^ case to whkH ft 
was applied, I iiitehded to prevent its aclapttoh by the 
Of hb protest against the pretensions of those vvho,^ Ulifl 
talk hifgely about circuitous inspirations, and 
spirations/^ 1 can merely express an uneonsciousnese.$ffvC|ltOr-«^ 

.^.:Pr, liowevcr, esteems it rno^t uttreUiJin*:ly in^^tdsUorUd of 

aic to r^tjuire uftf feeucr pr»>of of this iissamcd in cfutn c t 
f $«&rhil. Magw No, 21(5, pj). 211 and 212. 

B2 , 
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taiuing any pretensions to which it can allude. I acquiesce iu 
his estimate of the superior weight of fair inference from his- 
torical facts,” to tliat of hypotheses concerning sorts of in* 
spiration.” The points in discussion do not, however, require 
that I should offer any opinion on the historical facts which de- 
termine him to believe that Moses was not the original author 
of ihe Cosmogony f* it is sufficient that 1 have shown some of 
the consequences which result from such a supposition. I shall 
only add, that his hypothesis, which gives the Hebrew, Hindoo, 
and Etruscan Cosmogonies a common but unascertained origin 
of higher antiquity than Moses, will scarcely be thought calcu- 
lated to induce any very strong belief that the hidden source of 
, this common origin was Mea\'en. 

1 am charged with having untbiuuledly hisinuated that Dr, 
Prichard rented his interpretation of the word day^ soitjy on the 
authority of Josephus and Piiilo, If what I have w’ritten admit 
such a comtniction, 1 most explicitly disavow it ; but if it be 
found that what I said, >o far from containing such an absurd 
insinuation, contains no insinuation whatever, ])r.Prichar<l niay 
possibly retract his imputation. 1 liad replied to sofne of his ar- 
giin^ents adduced in su[>pr>it of the figurative sense of the word 
dny^ when he reminded ii>c that 1 Iiad overlooked tlie authority 
of Josephus and Philo. My answer to this coutaiueil nothing 
that it did ndt directly express ; If,” said I, lie rest the me- 
taphorical sense of the word day on their authority, he must 
also on the same authority admit a figurative sense of the 
whole first chapter of Geneds” Vvhy this nn‘«w'cr should have 
the' misforturie to displease him I know not, since he avows that 
it has been bis “ endeavour to show that every part of the first 
chapter of Genesis is more or less metaphoricaL” I really have 
no distinct conception of the modification here intended by the 
words, more nr les^ f* but if evert f pari** be metapboricu!, 
the whole it may be presumed can be neither more nor less than 
allegorical. 

In his zeal to c$tMhHs>h his coincidences^ and to apply to some 
useful purpose bkjtliscovery of the t^ue .sense of the 20tb verse of 
' the first chapter ofr'Genesis, Dr, Prichard with the striikc of a 
deprived myi^cls of animals of /ocomotion. When it was 
ohjecteit to him, that even his own version of this 
**^4^ ®oli^^clude lestaceafrom iha fifth day* s creation/^ 
J^i'eonsitterabte portion uf the order hc\v\^ ittdUputally enUmd , 
I'^lh locomotiot/ instead either of acknowledging or defending 
:^S,JfJor,,he is pleased to say, that he shall not enter further 
mquirjrwhat place coiials and bivalves hold in the scale 
whether thisy ar.k, as F. E. dkclarks, tqcoMOTi vk 
or approach to the character of vegetables;^' gravely 
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adding that the question has been decided in his favour by u 
third person,’’ competent and impartial, to whose satisfactory 
remarks he refers. It is indeed true, that in the remarks re- 
ferred to, there arc unsupported assertions that the order of 
testacea is destitute of locomoLimi: if this, therefore, be sufli- 
cient, the question is certainly decided against me. Having, 
however, a presentiment, that, notwithstanding the cramle 
repetita^^* Dr, Prichard will condescend to honour this letter 
with some notice, I am desirous of appealing from this decision, 
even to himself ami would venture directly to ask him, ivhether 
the IV hole order of testacea he destitute of locomotion^ ? If on 
recoliection, after consulting naturalists, it be found that an af- 
firmative answ^cr cannot be given, he will, it may be suppased, 
be constrained, at the expense of his coincidences^ to restore at 
least a part of the order to the fifth dm/s erfation, I have yet 
one other question, to which it more nearly concerns him to re- 
turn an explicit answer. He pereniptorily and taimtiugly af- 
firms, that I declare corai.s and bivalves are locomotive ani- 
mals. Of tlie part of this assertion which relates to bivalves 
\ ask for no explanation, though it may easily be perceived that 
some of them were meant to be included in the portion of the 
order of testacea excepted from being indisputably endued 
with locomotion l>ut I am entitled to asl^ where Dr. Prichard 
found, eitlier directly or even /// infereHCi(^ the declaration he 
attributes to mo, that ( orals are locomotive animals? My 
assertion respecting locomoti\c animals (as has just been seen) 
instead of extending beyond, did not even iiicljudc the whole or^ 
der of testacea; tind with regard to corals j as comprehended in 
xoopiijtes, it will be seen that the wdiicH it cannot be 

* The genus Janthina (for eKnnij>le) ‘^formed Vy Laini^rck on a single 
shell described by Llstt'r, Rrown, Vor->kuk and nat^ralt^ts; whicii 
cinriv<;$ 1 %^ claims of dihtinchon from Helix, not so the charac-» 

ter of the shell as from ihiit of the amnmf, which difibrs hi its structure 
materially from the animal ot ihe lh;h\, since it is /»ir7wA^d with a curious 
upparaliis (being an iiihaintanl of the sea) /hr ivrwwfiiwjjfjidsteadjpf that fOT 
irautii/tg^ with vtIik Ii the Hdkes uic See jWidholsoii^S'Eficyc^lO'* 

piedia, article •SV/f//. 

t Some bivalves, even of ilic /fr??//.'? f).s7m/, give indisputable? 
locomotive powers. “ Scallops It ap nut of the water to ihedistime 
yardf (NichoKoifs Kncvrlopojtlia.) SpraUing of tbc saiiite 
row in bis Concliology, page 80 , says, “ Strong locomotive 
been attvibuted to the Pecieii, whu-h are, it ts said, exortefl iji ’ . 

sinj^ular manner. A vert) rapid progress is effected by the 
closing of the shell. T'bis is done xviib so much muscula'r 
thj-^vv It four or five inches at a time. In tlio water an equal 
, e^Inded'by tlutaimmahin raising lumsclf to the surface, directing hiajcoidfstf^:. 
ad Uhitufhy aud suddenly, by the shutting of )ii« 

'bottom;-?* . ' ,, ^ 

B 
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denied they possess, was adtuitted to be different from loconiolmu 
As Dr. Prichard had not displaced forest trees^ shrubs ' and li- 
chens from the third day's creation^ although in strictness none 
of them come under the description grass, seed-bearing 
herbs, or fruit bearing trees on the same principle," I 
observed, it may be thought that zoophytes might be permitted 
to remain in the fifth day’s creation, being moving creatures that 
have life, although their motion docs not precisely accord witli 
tlie idea which, in opposition to the received translation, Dr, 
Prichard thinks the Sepluagint and the original convey" So 
far is this passage from containing any assertion of the locomo- 
tion 0 / zoophytes, that it contains tw'O admissions of the cop- 
trary.* First, it is admitted by inference, that they do not in 
strictness come under the description of locomotive animals; 
ami afterwards it is acknowledged that tlieir motion docs not 
precisely accord with the idea {of locomtition) which Dr. Pri- 
chard thinks the original text of Genesis conveys/’ 

A subtle or complex argument may, in consequence of mis- 
conception, be misrepresented; but of the process by which a 
simple assertion is converted into a declaration totally different, 
1 do not pretend to anticipate the cxj)lanation. 

I am, sir, 

Your very obedient servant, 

Bull, July 10 , 1816 , F. K s. 


VI. On the Divings Bf ll, as a Mcan^ for ciuing Deafness, By 
Dr, Hamf.l, ff St. Petersburgn. 

To Mr. Tdloch. 

,Si8, — Vt HKN visiting the harbour which h now building at 
Howihf near Dublin, I wished to make myself accjimiuted with 
the manner in w:bfeb the diving- bcii for constructing the mason - 
work under water W ^sed, and obtained permission to descend* 
When the of the bell was about two feet under wa- 
ter, t hi ears, occasioned by the pres- 

mm 0$ the eo^ihlcd air against the memhrana tympani; the 
m the inner ,cavity of the ear being of less density, Fear- 
might become troublesome at a considerable 
h, I exert ions to admit air through the EiistHchian 

t the c4r. I happened to accomjjlish this at first only 
the air rushed into the cavity of the right ear, attcl 
ceased instantly. the hell contiuped going dow^n, 
Uetunied; hut as I repeated my oxertiont Open the ' 
tube, tlie air at intervals found its way through it, 

■ . I , ...and ■’ 
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and re-established the equilibriinn. Through the left Eustachian 
tube no air had yet passed, and the pain in the left ear was 
gradually increasing. \Vhen about fourteen fret under water, the 
sensation was as if a stick was forced into that ear from without. 
At last, during one of the exertions to open the mouth of the 
Eustachian tube on that side, the air forced its way w*iih consi-« 
derable violence through it, aiid I was relieved ol the pain also 
on that side. 

After examining the mason- work of tlie pier at the bottom of 
the sea, I began to ascend. Here I soon frit pain again, re- 
sulting from the air in the inner cavity of the ear expanding, as 
the external pressure diiainifihcd: hut this pain was inore^^easily 
relieved, the air gushing at very short intervals without any 
voluntary exertions in small portions trom the ear through the 
Eustachian tube into the mouth. 


Noticing this, it occiuTcd to me, that the diving-bell might be 
used for curing deafness in tho’^e cases where it depends on 
an obstruction of the Eustachian tube. The patient would 
have to go down in a diving hell and make those exertions 
which open the inoutli of the Eustachian tube, and then the 
pressure of the condetised air wouid force its way through the 
extent of the tulje, and by that means clear the passage. It is 
well known, that slight obstructions h^ye been frequently re- 
moved, by forcing air or tohacco-smoke^y^in the cavity of the 
mouth into the ear. When I was in the ^iv^ig-beh, and made 
iny exertions to admit air into the Eustachian I was not 
aware of the simple way in w'hich it is effected. Hr. Wollaston 
informed me, that nothing is wanted but to swallow the sahva, 
may be seen from the Allowing simple and experiment. 
Close your nostrils with your iingeEs and suck with your mouth 
shut; "air will come through tlie Eustachian, tube from the 
ear, and you feel pressure o\\ the inembrana tympani, .which , 
prevents voii from hci:ring th«>tiiit llv. As the.etid ofthe Eusta- 
chian tube nearest to the mouth acts like a yajve, ^his sfensatiqn 
will often remain even after you lirwe ciiv^ettiackinjg. To 
it, nolhing is wanted but to swallow saliva, of 

the muscles seems to ojien the cud of the 
then the air rushes in to re-establish the eqdj|l^£rmrtu 
periment shows on a small scale part of what , 1 
the diving-bell ; where, to admit the air into the 
merely swallow saliva, and at one of these exertiofts'lj^ 
rush in, if the obstruction be not very considerable. 

I was anxious to know, yvdiether men that had bey^- 
bells befr^i; bad noticed the same sensations as niyseli^s 
them de^b^ to me what they had felt. Among oth 
they that when at a great depth it had been toij 
:A: B 4 
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if a shot was fired through their brain/’ This was evidently the 
rushing in of the air through the Eustachian tube. 

There arc now several diving-bells in use. Besides the one 
at Howth, there is one at Ilolyliead, one at Ramsgate, and one 
at Plymouth. They arc constructed under the suporintendanco of 
,Mr. Rennie, on Mr. Smeatoii’s plan, entirely of cast iron, in the 
form of an ohlong chest open at bottom. — (See Dr. Brewster’s 
Encyclopedia, article Dwing Bell.) 

The one in which I descended is six feet longhy four feet wide, 
and six feet high, witli twelve patent glass-lights, as used in ships’ 
decks, on the top. A desmit in a diving-bell of this construc- 
tion may be undertaken without any inconvenience, except the 
above described sensation in the ears. 1 was for half an hour 
utKler water more than twenty feet deep, and had light more 
than enough to write and read. A constant supply of fresh air 
is given by means of a forcing pump, and the respiration is not 
in the least affected. Tlie signals to the men, who manage the 
bell above the vviitcr, are given by means of striking with a ham- 
mer once, twice or more times against the inside of the bell. 
The number of strokes tells them ia what direction you wish to 
be moved. A diving-bell of the above dimensions may hold four 
men. 

I wish much that some deaf person or persons, whose deafness 
is owning to the cause above stated, might try the diviiig-bcll ; ami 
should they be benefited by it, hydraulic or other pressure en- 
gines might be constructed to obtain the same end in hoiu-)Cs or 
hospitals. 


Vll, Further Expefimenls on the Combu^tloji (f explosive Mix- 
tures confined hy PVirc-qauze ; ivilh some Observat mis on 
Flame, By Sir H. Davy, LL.D, FM.S, KP.R.I:^ 

I HAVE pursued my im|iuries respecting the limits of the size 
of the Aperture^ and of the wire in the rnclallic gauze, which 1 
haye appliied to secure the coal miners from the explosions of 
fire-damp* (^.auze made of brass wire (if an inch in thick- 
uess^ and c^t^Haihing only ten apertures to the inch, or 100 
apertures in tte square inch, employed hi the usual way as a 
jpard of fiaipe, did not communicate explosion in a mixture of 
H^l^epart otjc^dal gas and 12 parts of air, as long a$ it was cool ; 

became hot, an explosion took place. 

A <4Uick lateral motion likewise enabled it to communicate 

^ Qiltse made of the same wire, containing 14 apertures to the 
* From the rhilosophicai Transactions for 1016, part i; 

ittclv 




explosive Mixtures confined ly Wire-gauze^ &c. 

incli, or 196* to the square inch, did not conrninnicatc explosion 
till it became strongly red hot, when it was no longer safe in 
explosive mixtures of coal gas; but no motioti that could ho 
given to it, by shaking it in a close jar, produced explosion. 

Iron wire-gauze of containing 210 apertures in tlie 

square inch, was safe in explosive mixtures of coal gas, till it 
be/‘iuuc strongly red hot at the top. 

Iron wirc-gaiizo of 7 ^, and of 24 apertures to tlie inch, or of 
.176 to the square inch, appeared safe under all circumstances 
in explosive mixtures of coal gas. I kept up a continual flame 
in a cylinder of tliis kind, eight inches high and two inches in 
diameter, for a quarter of an hour, varying the proportions of 
coal gas and air as far as wavS compatible with their inflamma- 
tion; the top of the cylinder, for some minutes, was strongly red 
hot ; hut though the mixed'gas was passed rapidly through it by 
pressure from a gasometer and a pair of double bellows, so as 
to make it a species of blast furnace, yet no explosion tcok 
phiee. 

I niontioncd in tny last comnumicatiou to the Society, that a 
flame conHued in a cylinder of very fine vvirc-gauzc did not ex- 
plode a mixture of oxygen and hydrogen, but that the gases 
burnt in it with great vivacity. I have repeated tins experiment 
in noaily a pint of the most explosive mixture of the two gases : 
they burnt \i()!eiitly within tlie cylinder; l)ut, though the upper 
part bccauK? nearly white hot, yet no explosion was coinniuni- 
cated, and it was iiccossary to withdraw the cylinder to prevent 
the br.-^ss wire from being melted. 

These results are he',t explained hy considering the nature of 
the flame of combustible liodies, which, in all cases, must he. 
considered as the combustion of an explosive mixture of inflani- 
inuble gas, or vapour and air; for it caUnot W regarded as a 
mere coiulnistioii at tlie surface of contact of the inflammabic 
matter: and the fiict is proved by holding a taper or a piece of 
burnifig pliosphorus within a large Came made by the combustion 
of alcohol, the flame of the candle or of the phosplmrus will ap^- 
pear in tlie centre of the otiicr flame, proving that there is oxy- 
gen even in its interior ])art. 

The heat communicated by flame must depend upon its tmvss; , 
tbb is shown by tlie fact that the top of a slender cylinder pf ' 
wire-gauze hardly ever becomes dull red in the eJcpei'imeut oil: 
an explosive mixture, whilst in a larger cjlinder^ hiade ^ thev 
same material, the central part of the top soon beconaes 
red. A large quantity of cold air throvvii upon a smH; 
lowers its heat beyond the explosive point, and i» extiiig^ljfeSfe , 
a flame by blowing upon it, the effect probably 
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»ri)(]uccd by this causc^ assisted by a dilution of the explosive 
; fixture. 

If a piece of wire-gauze sieve is held over a flame of a lamp 
cr of coal gas, it prevents the flame from passing it, and the 
phaenomenon is precisely similar to that exhibited by the wire- 
gauze cylinders; the air passing through is found very hot, for 
it will convert paper into charcoal ; and it is an explosive mix- 
ture, for it will inflame if a lighted taper is presented to it ; but 
it is copied below the explosive point by passing through wire^ 
even red 'hot, and by being mixed with a considerable quantity 
of air comparatively cold. Tlie real temperature of visible flame 
is,. perhaps as . high as any we are acquainted with. Mr. Ten- 
nant was in tlie liabit of sbwdng an experiment, winch demon- 
strates the intensity of its he^t. He^^used to fuse a small fila- 
ihent of platinum in the flame of a comtndn catullc ; and it i*^ 
proved by many facts, that a stream of may be made to ren- 
der a metallic body white !mt, yet not be itself luminous. 

A considerable mass of heated metal is required to inflame even 
coal jgas, or the contact of the same mixture with an extensive 
heated surface. iVi iron wire of an inch and eight inclu d 
long, red hot, when held perpendicularly in a strciun of coni gas, 
did not inflame it, nor did a short wire of one sixth of an inch 
produce the effect held horizontally; but wire of the same size, 
when six inches of it were red hot, and when it was held per- 
pendicularly in a bottle, containing an ex)>losive mixture, sr> 
that heat was succes.«ively communicated to portions of the gas, 
produced its explosion. 

A certain degree of mechanical force which rapidly throws 
portions of cold explosive mixture upon flame, prevents explosions 
at the point of contact ; thus on pressing an explo.sive mixture 
.of coal gas from a syringe, or a gum elastic bottle, it burns only 
nt fiome distance from the aperture from which it is disengaged. 

Taking ail these circumstances into account, there appears no 
difliculty in eVpImhing the conibustion of explosive mixtures 
wkbirt and not without the cylinders ; for a current is established 
Mow upwards, ami the hottest part of the cvTuuler is 
combustion, the water, carbonic acid, or 
e not inflammable, pass out. The gas whiclj 
liters 19 KJfficiently heated on tlie outside of the wire, tg be 
gases are no where confined, there can be 
dressing currents of flame towards the same 

lie headless to enter into further illustration^ of the 
part.of the subject ; and I shall conclude this- paper 
what I ani sture will be gratifying to the SocW|yj» ihat 
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the cylinder lamps have been tried in two of the most dangerous 
mines near Newcastle, with perfect success ; and from the com- 
munications 1 have had from the collieries, there is every rea- 
son to believe that they will be immediately adopted in all the 
mines in that neighbourhood, where there is any danger from 
iire-damp* 


VIII. AccouTit of a Calculus voided by a Female. 

To Mr. Tilloch. 

.Sir, — A FK\V weeks since I was requested by a respeetabie 
surgeon to examine a fragment ctVcalculus voided by a female 
patient of his. fragment w^eighed about tliree grains and 

a Imlf, had somewhat of a rhomboidal figure ; was evidentlycou- 
\ ox on the one side, and concave on the other. The .convex 
surface was considerably nodulated, but the concave was smooth. 
When viewed with a magnifier, it showed distnu t marks of strati- 
fication of alternate layers of a grayish and dirty yellow coloured 
substance. On being lieated lo redness before the blowpipe it 
lost nearly.*! of Its weight; that is, after it liad been kept in the 
heat of boiling water for some time: by liiging the heat still 
further it fell to powder, lost its former jpolqur, and gained a 
sliglit tinge of red, losing more than *1 uiofe of its weight. 

I was tlieii induced to try the effect of acids on this substance, 
and accordingly took a portion of it wdiich had been treated 
as above, and found it to dissolve in muriatic acid without ef- 
fervescence, leaving but the smallest possible quantity, which I 
conceived to be animal matter. I then took a portion of the 
substance as it was voided, winch dib'^iolved also iu muriatic acid, 
but with con^siderable effervescence. I was at first unwilling to 
attribute the ctfcrvcscenco to carbonic acid ; but upon examina- 
tion by letting up lime-water into the gas test tube standing 
over mercury, I was convinced of its being The solu- 
tions were p.cxt examiued, and were found to lime, phos- 

phoric acid, and iron. Therefore the calciilm. is Composed of 
carbonate and phosphate of lime, and oxide of iron^ With a very 
minute portion of animal matter; for when the.fesidimm^ w}uC(U 
was found to be insoluble in muriatic acid, 
heated to redness on, a slip 6f platina, it exhibited^dikinetly'tl)^ 
peculiar smell of burnt feathers or other animal siibstUU^S^^ 

J am npt exactly aware, whether the carbonutje 

* J*roin t^c figure of , the frngtneiU, m well as that uMch 1 

*1,1**'**^ cvi<lont1y been detuebed from a Hticleu;^ apj ^ 
of sia: bidi .ui diamt ter. , r 
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liitberto been found to exist in human urinary concretions, at 
any rate, in the lare;e proportion it seems to be in this 5 yet I 
})ave some faint recollection of having heard or read of the same 
thing having been noticed by Vauquelin (I believe). You mujjt 
pardon me if 1 am incorrect. 

Since I examined the above, I have received another portion ; 
a more ‘correct analysis of which I shall give you for insertion iu 
your next number. 

I remain, dear sir. 

Very truly yours, 

76, Prury Lane, July 13, 1016. John Thomas Coo per. 


IX. On Meteoric Stones. By the Rev. T. Drummoni). 

To Mr. Tilloch. 

Si ft, — XJnwilung to trespass on your pages by a long letter, 
1 forbore to notice in my last, that it ap])cars on the authority 
of Pliny, that meteoric stones or aerolites were supposed to have 
fallen from the body of the sun ; your pages record that some 
modern philosophers have imagined them to have been projected 
from the moon. I will not trouble you at this time With any 
arguments in support of an opinion, that they are generated in 
the regions between our earth and the nearest planets ; but since 
I do not remember that any of your correspondents have no- 
ticed the circumstance, T wiah to mention that the same author 
records a report that Anaxagoras Clazomenius had predicted 
the fall of a meteoric stone, and that the prediction was verified. 
[Lib. ii. c* 58.} 

It^ sir, we admit the report to have been correct, may we not 
infer that astronomical calculations and a regard to planetary 
influences must have led the philo.sophcr to deduce his inference?* 
If it be merely to gratify curiosity, I hope your readers in the 
different parts- ctf the cfyilized world will transmit to you an ac- 
curate stdtwent of the precise time in which the phaenomena 
CK^Curin Our pride in modern science must be bum- 

, of tlie attainments of the ancients, unless 

Of them. 

' Yours respectfully, 

T. DrummonX). 


X, On 
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X, On ike Accumulation of Heat ly Friction, 

To Mr, Tilloch, 

Sir, ~ The principal arguments that have been advanced 
against the existence of a material fluid of heat, are those de- 
rived ftom the experiments on the generation of heat by friction: 
from those experiments it is inferred, that the rpuintity of heat 
contained in a given piece of nictal is inexhaustible. , No di- 
rect cxptMiincnt, however, has been made in support of this 
opinion ; but because a piece of metal connected with and sur- 
rounded by conductors, continued to give out heat as long as 
friction was applied, the author of the experiments concludes, 
that any thing which any insulated body, or system of bodies, 
ran continue to furnish without limitation^ cannot possibly be a 
mataial substance'' 

If heat be a material fluid, the effect of force on a body con- 
taining it would be similar to the effect of force on a body con- 
taining any other fluid diflused through its pores in a similar 
manner. Water being a fluid which in many instances produces 
effects similar to tlioso produced by heat, it appears best adapted 
to illustrate the generation of heat by friction. 

I procured a piece of light and porous Wood, three inches in 
length, two in width, and one m thickness; and having hu- 
mer.sed it in water till it was saturated, I fixed it firmly over a 
vessel filled vviih water, the lower end being about half an inch, 
below the surface of the water, and then moved a piece of hard 
u'ood backwards and forwards on the upper end, with a consi- 
deralde degree of [)ress\u’e. I thus found that water could be 
raised through the pores of wood by friction. The process is 
easily understood ; the rubber, or piece of bani wood, as it is 
moved along, presses the water out of the pores, and closes 
them, driving the water which is pressed. out before if; .but 
when the rubber has passed over those por<^, the water from 
below rushes into them to restore the C(|uilibriutn. 

The action of the blunt borer in Count Rumfoid's ex|rerifoeiit% 
appears to have produced a similar kind of effect; the .heat 
having been forced out of the pores of the metal by the 
Its place would he supplied by the heat from the adjateut 
Gun-metal being a good conductor, the neck which 
tile cylinder with the cannon would he capable of 
to all the heat that was accumulated from the caprp^, 
other conductors with which it was connected. \ , 

Count Humfojd considered it improbable that the 
have been supplied by means of the small neck of 
, capse heat , was given" out by it during the whole of 
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uiciit ; l>uc one body may give owt heat to another of a lower 
teiiiperattire, and yet be in the act of conducting heat. 

If some imperfect conductor could have been substituted for 
the nock of metal, a difference in the quantity of heat generated, 
ill a given time, would no doubt have been the consequence^ 
but, unfortunately, tins mode of varying the experiment did not 
occur to Count lliunford. 

1 am, sir, yours, &;c. 

_ - - 


XI., On ihe VenliUiiion of Mines. jBy James Watt, iU.D. of 
Glasgow, 

To Mr, Tilloch, 

Sir, — Tiiii late success of science, in obviating the danger 
from deleterious gases in mines, must be grateful alike to the 
philosopher and philanthropist, if you judge the following ideas 
c;onducive to the completion of a design so important, your in- 
sertion of them will much oblige tlie writer. 

The merit of Sir Humphry Davy’s lamp seems to justify its 
high character. Previous to this invention, the existence of the 
deadly explosive gas was detected in most cases only by the sad 
experience of its destructive effects ; now, the danger may be 
satclv detected and easily avoided. This lam]), however, does 
not prevent the production of the gas, nor render ihc workings 
safe where it greatly abounds. Nor docs it prevent the danger of 
ex}»lo.sion in other cases, as when a fire is used, at the bottom 
of the upcast pit, to promutc the ventilation. Besides, this 
lamp is not calculated to clear the mine of the carhomc acid gas,, 
which, though detected vvith less danger than the other, is tilso 
deleterious to the workmen. Indeed, the piincijial merit of 
’• Davy’s invention is', that it enables the miner to detect, by his 
' light, the explosive., gRvS, with equal safety and cei tainty as he 
fpcmerly discovered^ the prc&encc of the other. The most pro-- 
of the diseoveryin both cases ,\vill be the same, — to make 
egseape, With all practicable expedition, till by the aid of 
be dislodged. 

A f Jl ^vld then, that though a complete method of ventila- 
f tl«in woiJild supersede the itse and necessity of all such contri- 
I vtoces t» Dai^V lamp, however ingenious and sublime ; yet no 
itliventioa: could supersede the necessity of ventilation. To 
\& plan 0 # Ventilation, as practicable and as effectual as pos- ■ 
1^^ b therelbf^e^jk^idfaject of high importance. 

hWd which'^e jfurr&bed with several shafe, a dcj^ee of 
^ is for insured by the different 

the atmosphere awjve and ih the interior 6{ the .minel* 

Ih 
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hi the heat of summer the current is likely to descend by the 
^haft whose top stands highest, and to make its exit by the shaft 
whose top stands lowest. In the cold of winter this euirent will 
be reversed. When the temperature is equal above and below, 
ind where the current is too feeble, it must be promoted by fires 
or other artificial means. 

To direct this current through all parts of the workings, 
various eontrivauces luive long been used. These seem to be 
tdl superseded by Mr. h van's plan described in your last num- 
ber, and the plan of Mr. Menzics, which is somewhat sifiiilar. 

The immediate object of both these plans is to obtain from 
ail parts of tlie interior of the mine an nninterrupted ascent of 
the roof, to the upcast pit, through which the current ascends. 
If such an ascent can be obtained, tl.e p:x plosive gas will cer- 
tainly be discharged by its own specific le\ity. lUit such an 
ascent in the ioof of a njinc is sometimes prevented or destroyed 
by depre.«sioiiH in the roof, and hy large masses of the roof winch 
fall, leaving cavities to be receptacles for large quantities of ex- 
plosive gas. 

Resides, these plans, at least that of Mr, Menzies, is not so 
well calculated to ensure the discharge of the carbonic acid gas^ 
which is itself a great oliject in ventilation. This gas is spe- 
cifically heavier than coiunion air, and lies in the mast depressed 
j)arts of the mine. 

Inequalities in the roof or floor of the mine provide for the 
retention of one or other of these gases, even in spite of a cur- 
rent of air pa.ssing throiigli the luiue. This may be illustrated 
by a transparent arched tuLi, transmitting a current of eoioured 
fluid or of air. Let au air b.^Lhlo, or bead of air, occupy the 
highest part of the arch, while a stream t»f coloured fluid is forced 
through the tube. This air-biihble will be seen keeping its 
place, or, if pushed out of it, regaining it speedily. Again, let 
the arch be inverted, and let a bead of coloured fluid occupy its 
lowest part ; vftiie a stream of air is forced ’through the tube ; 
the coloured fluid will always sjiredily regain its situation in the 
lowest part of the arch. In this illuslration, the stream of fluid 
in the one case, and the stream of air in the oilier, represent the 
current of air ventilating the mine, wdiile the bead of air in the 
highest part of the arch, and the bead of coloured fluid in the 
lowest part, represent masses of the two foul gases retaining thdi^ 
situation in cavities in the roof and floor of the mine. It Is true 
that a forcible current of air will dislodge these pbiHons of foot 
gas ; but the ventilating current is not^ufiiciently powerfol' 
for this purposes. ^ •. 

.Put though this ventilation uhm esicf^ 

itkhei^tko&ngQV from deleterious must be 
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during the operations, before the commuiiieation for the venti- 
lating current can be effected, and before the mine and roof could 
be subjected to the plans of Ryan or Menzios. 

Even where the works are complete, a change in the tem- 
perature of the atmosphere may occasion a change in the di- 
rection of the current, so that what was tlie vpcast shaft may he- 
come Xh^doumcast shaft Against this case, I think, Mr. Men- 
plan makes no provision. 

A strgsim of ^vater falling down through one of the shafts is 
frequenl^ used as a means of ventilation. This expcdieiit is 
suited, I think, to tlie cfise wdicre only carbonic acid gas is ]nc- 
seiit } and besides, as the water must be lifted afterward^, this 
mode of ventilation is too expensive to be practicable, except 
on extraordinary occasions. 

It appears then tJmt a mode of ventilation by ivcLhawcal 
means^ and completely under control, would , be liighly eligible 
in a great variety of cases. 

. Fentilation by mechanical means must be effected by a blow ing 
fapparatus of some sort. This apparatus must be applied, either 
to force a quantity of air into the mine, by which tlie loul gases 
njay be displaced, or to extract these gases out of the min**, 
while comuioit air will replace them spontaneously. In either 
case, a tube should extend from the blowing ap])aratns to that 
part of the mine in which ventilation will be chiefly required and 
most useful. The mode of ventilation by exlracf ion seems most 
eligible, for two reasons: 1st, The c.\ trading tubes can be di- 
rected to any spot in the roof or floor of the minewhere the foul 
gas is lodged, and this gas only needs to be removed ; but by 
bfowing into the part, a quantity of harinle.^s or salutary air mnsr 
also be forced aw‘ay. 2dly, By the mode of extraction by a lube, 
the foul gas is kept in a state of separation in its progress tlnwigli 
tiie mine and uj>*the shaft ; but if it were to be di‘^chargcd by 
blowing inward, it might come in contact with the lights in its 
progrevSs, and explode, or prove otherwise dangerous or dis- 


agreeable. 

TJ^e extracting or btovring tube 'would be the ino'it expensive 
, of thia apparatus. It should be flexible, or otlierwisc fitted 
andfeed from either the roof or floor at ])lcasure ; but 
faf the cheapest materials : and in works in 

9k spare shaft, this shaft may be employed to 
ventilating tube. 

of :blowiiig apparatus for ventilating mines Is 

y understnnd system, can never Itappen where 

Ss epca&t and arc, we believe, ' never 

b;— jSojX. """ 

evidently; 
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^^vutentiy that which wih, in a, given time, transmit th6 greatest 
f^uantily of air, with the least expenditure of power. Vorce of 
hiiwt, (ir comprewonf are- iu this ease no object i mere trans^ 
onlssion is Jill that is required ► The comniou belloWs have been 
proposed to extract from the mine, by a tube descending from 
the valve into the mine*. I>ut here much power would be 
wasted in rendering the blast forcible^ and time iu discharging 
it. An air-pumj) with a pbton has been also proposed ; hut 
against it the same objections are valid ; beside the ^ditional 
waste of power in overcoming the friction of the piston. A large 
vcs>ei, or rather a number of vessels, inverted in a receptacle of 
water, and' alternately raised and lowered by an axis revolving, 
and famished- with cranks, or otherwise producing its effect, 
would form a powerful blowing appaiatus. 

xJut the jirinciple of the fan or fanneU, — the winnowing 
An»AKAT(;s, seems free from all objections, and possesses the 
greatest advantages. It transmits a great cjuantity of air«. Its 
inovLiueul is rotative, and hence it Can lie attached to the gin 
or gig employed in raising the minerals, and even placed on the 
jsauje axis, so that the expense of construction will be trifling. 
Ir acts by a centrifugal principle, and hence its powers of trans- 
rnittiug air can be augmented to any assignable degree. It is 
only needful to increase the diameter of the circle and the power, 
and to make tlic entrance and oxit for the air of suitable capa- 
city. It can feed either from ohe end of the axis, or from both ; 
hence, cither end may be inclosed, or tubes may extend from 
both ends to tlifferent parts of the mine. The tan, as has been 
said, may be placed on the same axis as the gin or gig, above 
ground, and wrought by the same power. It may be placed in 
any convenient situation below, and wrought by the power of 
men, horses, asses or oxen. It may statid vertically or horizon- 
tally, and it may feixl by numerous tubes Extending to eitlier 
end of its axis, from different parts of the niof or floor of tlie 
mine, while it discharges into a spare shaft, or into the lower 


end of the shaft employed for lifiing the water, by o/^e large .tube 
extending from the circumference of the. box containing the 
fail. . In this way the ex))cnse of a. tube would be sav^d by using 
this shaft j for the explosive gas, at least, bein^introduced intp 
tlie bottom of the sliaft, would ascend by its owtk 
The fan, thus b^ipb^ycd, might obviate all dange^ Jtadjkwhile 
works arc forming and afterward : ’and it 
the interruption, of vcnttlatioja .from 
fhK>r of the mine. It is to 


le^torei* on tiatural phil^c^mT whd tw 

W. * ^ '1‘ ' i V ^ ' 

- Voh Jnlij 1810. ' ' C ' 




34 


0/1 Errors in the Nautical Almanac. 

and expense of forming more shafts than one to a mine \ at 
leasts for the purpose of ventilation ; for this might be effected 
by means of a tube carried down in one side or angle of a single? 
shaft, and extending to the various parts of the excavation be^ 
low ; and in extensive mines. Several fans might be used with 
combined effect. 

Mr. Editor, I am aware that the fan has been used to blow 
down a shaft a short way, but I am not aware that it has been 
employed in the above mode for extracting the foul gases from 
mines, ^or do I knwv that the vessels inverted in water liave 
been used or proposed as a blowing apparatus. The powers and 
capabilities of the fun will appear to any one who has seen Mr. 
Sadler inflating his exhibition baUoon. 

The above ideas, on employing the fan, were lately read to the 
Glasgow Philosoj)hieal Society at two bf their weekly meetings. 
The members present recommended that they should be given 
to the public through some of the scientific journals. 

I am, sir, 

Your obedient servant, 

CJlasgow', i6thjely 181(5. * JaMES Watp, M.D. 


XII. On Errors in the Nautical Almanac^ 

To Mr. Tilloch, 

$m, — JMfucH has been lately said respecting the comparative 
merits of the Nautical Almanac, and the ConnaissancedesTemi: 
and attempts have been made to show that the computers of the 
latter work have .borrowed very considerably from the former. 
*yhere are two facts^ however, which I Jhave recently discovered, 
that will (I thmk),evidently show that the computations in tho«e 
works are carried orisindependently of each other. These facts 
relate to Jupiter’s satellites. 

, The configurations those satellites, as set down in the Nau- 
tical Almanac for the last month (June), are almost all of them 
wrong \ as 1 found from actual observation, and as may be readily 
proved by calculation: many of them likewise are incorrectly 
atAted for the ensuing month of August. In the Connaissance 
4^$ Terns, however, the positions are truly stated. 

the other hand, the eclipses of those satellites are all cor^ 
computed in the Nautical Almanac : but, in .the Con- 
ies Terns the eclipses of the first satellite are set down 
focorrectly; there bein^ a constant error, which sometimes 
to sui; minutes of either in excess or defect. This 
fUtts through the whole of the years 1815^ 1816 and 

1817 ,- 
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181 7 5 and has arisen (I presume) from an error inLalandc's 
Tables at the end of the first volume of his AstronomVj p. 250, 
where the Argument C is erroneously stated 3000 too great, in 
the mean conjunctions from 1812 to 1820; an error which has 
been carefully avoided by Mr/ Vince in ^^dition. 

Whilst I am upon the subject of the Nautical Almanac, may 
I be allowed to ask whether any of your readers can inform me 
w’hy the very excellent and useful preface which usually accom- 
panies that work, has been omitted by the present Astronomer 
Royal, in the publications for the years 1817 and 1818, The 
tables from which tiiat vyork is computed have been successively 
improved ; and an account of the same, together with a state- 
ment of the tables used by tire computers for the time being, has 
been hitherto presented in the preface above alluded to. But a 
person who may now be desirous of ascertaining the correctness 
of any of the cnlculatioiis, would be at a loss to kno^v to what 
tables he should refer. This is the more to he regretted, as it is 
notorious that there is a considerable variance with coril'spond- 
ing calculations in other simtiar works. 

For example, the liuie^i of new and full moon, as given in the 
Nautical Almanac, and In the Cormahsame des Tems^ for the 
present year, difier frequently (after allowing for the difference 
of meridians) many minutes, and oftentirxies many hours from 
each other. This inequality in the results must, however, be 
attributed to some other source than the use of a different set of* 
rabies 5 all of which boast of considerable accu^'acy: yet, a .8 it 
shows the necessity of a computatibn from the tables themselves, 
when any nice calculation is required, the knovs ledgc of the 
i<lontical tables made use of in the formation of the ephemeris, 
jnight lead to a detection of the error ; as we have already seen 
in the case of Jupiter’s satellites. ' \ 

I shall not, however, intrude fui ther indulgence, at 

present ; niy object being merely to call the attention of your 
readers (who may have more leisure) to ail investigation of the 
subject ; and I shall be happy if it be the means of corr<^*ting 
any errors which at present exist, or whioMn future may be likely 
to occur in those truly valuable works. 

I am, sir, 

, Your bhedient, servant. 



July ? 1 , 1816 . 
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XHl. Ejrpiriments untk Sir H* Davy’s Sa/g^Lamp* By 
Dr. Hamel, of Si. Petersluri^tu 

OoMK time »ga I had an oppominity of trying Sir Hiunphrr 
Davy's Irmp in a coaUxmnc? near Holywell in Flintshire. I de- 
ecHiiled (along wiih Mess. William and Edward Koscoe) tlie j)it 
tHi Deehank colIicMy, 140 yards deep, and then picceeded hoii- 
xoiitally in one of the metal-drift^ where in one placp the in- 
damnsable gas was buUblijig with eonsiderabie forte through the 
water, covering the bottom or the inine^ llie ventilation here 
being no complete as to pi event any danger from explosion, I 
kindled the gas with a common candle, it ctnuinued burning 
with a flame about I [ foot long, i>ir Kumphry Davy's lamp 
held in the same current would not set lire to it. We now went 


to a place near the end of the working, where in the roof of the 
mine there is a consfderabie excavation constantly filled with 
carburetted hydrogen, issuing Ircm a fis?>uie in the roof on that 
Hcilding the safety-lamp in the lower part of this exca- 
ion, where tlie inflammable gas is always mixed with alir.o- 
sphenc air, a srrccession of slight explosions took place in the 
iliside of the lamp ; but when raised into purer inflammable gas, 
the whole of the cylinder was filled with a faint blueish flame, 
through which that of the wick was distinctly visible. On lifting 
it still higher into the ptire&t carburetted hydrogen, the lamp 
‘^appeared extinguished, but rekindled spontaneously when in- 
jstantly withdrawn into atrnosplitrlc air. 

Having convinced my>elf that the Im p would not set fire to 
the gas (and having been breathing the same for sotne time, to 
try iti etibets when taken into iLc luiigs), we approached it w ith 
a common candle tied to a long stick. The gas took fire with 
c<»nsiderah}e explosion, the lowcinjost stratum being mixed with 
atmosrl'icfic air, and the remainder continued burning for some 
, time, filling three-frmrths of the mine with an undulating blaze* 


The iippcfirance w’as awful, and gave me some notion of the man- 
ner in which those unfortunate persons perish, who meet witk 
their death (torn accidents of this kind. 

The lamp with which we made tlie experiment had a cylinder 
of bra-ii^mie gauze. It had become very hot during our triaU 
yirUU It, and, f think the flanie was greener than is common to 
aorburetted hydrogen from coal-mines. I should suppose braa« 
Ot copper wire vvould not stand so long as iron -wire gauze. 

Btlddle that he has had several lamps with iron^ 

pHHSte cylindbris for three months in daily use, without being in 
Mft 4i%)4est degree impaired although they have been frequently 
Ppi hot for a G6i).^idcrable'j|^gt1^ of time/* The chief doubt« 
in my mind with regard to the complete safety of the 
L-vV*. , - lamp, 
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lamp, were, that particles of coal, which generally fly about where 
the men are working, might stick in the meshes of the gauze, 
and by giving out a flame might kindle the gas, 

1 had an idea, that by putting over the gauze cylinder a se- 
cond one of glass or gauze, this danger hiiglit be avoided ; hut 
on mentioning iny doubts to Sir Hinnphry I)av\% he showed me 
eomc experiments in tlje laboratory of the Royal Institution, by 
which it ap})earcd that oo:il-dust, even when laid on t;ie top of 
the lamp and becoming red hot, or when l>!<nvn through the 
gauze cylinder, whilst filled with the fiame of burning gas, would 
?iot inflame the surrounding explosive mixture. Sir H, Davy’s 
discovery of the property of wire-gauze is great : it has rendered 
philosophy triumphant over an evil thot ha<l long batlled the 
united efforts of the man of science and the philanthropist. 


XIV. /kconnt of the Method of preparing or smoking Beef at 
Hamburgh, By M, Pihrard, Captain of Engineer s'*", ^ 

ITamuckch or smoked beef is in general estimation through- 
out Europe ; npt <uily is it most agrecublc to tlie taste, but It 
has the property of being preserved a much longer time than 
beef preserved in any other way. 

The prc’jarations necessary, are in th^ first place a salting- 
house, so!ne trays or tulis proportioned to the size of the pieces 
of meat, and a drying-room in which they are to be placed when 
properly salted. 

In the salting-house is a kind of table made of o ik, on which 
the tubs are placed, and each has a coverlid, with a handle to 
it. They are besides most carefully hooped, to prevent any waste 
of brine, Tlse salting-house is generally a cellar, on account of 
the temperature being cooler. 

The drying-place is goucraliy part of a barn, into vdrlch en- 
ters the flue from a small chunney. To the roof are affixed two 
or tliice wooden beams or frames from which tlie meat is sus- 
pended by hooks. The hciglit of tlie dryjng-r<J^m above the 
fire intended to give the necessary sinok^i ge^^jaliy ft dm twelve 
to sixteen metres, in order that, daring it«i ascension into the 
flue, the smoke may be freed fro^'i a great part of the subsjt^tt^ 
which constitute tlie soot, apd thereby less bitterness becdihthd'r 
nicuted to the me^t which i« to b^ dried. 

In order to regalaW the dispersion of the smoke over the 
meat, a trap or Ip-fall is fitted to the aperture, which servers Ha 
jan outlet for the smoke? ou the ty^>pposite sides of th« 

* X*rom the Annntes dps Art< ft MfowfuclUHs^ 
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room apertures are made about thirty centimetres diameter; 
and at one end, one or two other apertures of fifty centimetres in 
breadth by seventy in height are made, which may be closed at 
pleasure by nicaus of a shutter. 

In large c.stablislnnents, where not only pieces of beef of all 
sizes are smoked, but also hams, sausages and tongues, tlie drying 
or smoking-room is erected over the salting-room, and the smoke 
is introduced through apertures made in the floor or in the sides, 
and which apertures may he opened and closed according to 
the quantity of smoke yvanted. 

The method generally pursued, in order to prepare smoked 
beef, consists in first salting the meat before Subjecting it to th^ 
action of the smoke in the drying-room. After having chosen 
the pieces of beef which contain the fewest bones, they are 
allowed to remain untouched for two or thr^e days, that the 
meat may become more tender, taking care to’ place them in a 
very cool place, not humid, and defended from the rays of the 
Care is taluiii not to employ too lean meat, because it takes 
sm badly, and the larger pieces of fat are removed, because they 
on the other hand are prejudical. Pieces which weigh from eight 
to twelve kilogrammes are preferable to smaller, which contain 
always more or less bone, notwithstanding the operation of taking 
out the bones to which they are subjected. When they smoke 
pieces of beef which weigh from four to eight kilogrammes, it is 
with a view to use them soon afterwards, and in this case they 
are smoked much less than when tliey are intended to be kept 
longer. 

Winter is the j>eriod when the greatest quantities of smoked 
beef are prepared/ because putrefaction is less to l^c guarded 
against at this season, and at the same time the meat is always 
most teixler. 

Old salt (clean muriate of soda) Is regarded as the host, and 
’ it is used grated or pounded. New salt being generally deli- 
quescent is less adapted for salting, because it communicates a 
bad taste to the meat, renders its colour dull, and does not give 
it the eo^ist^iey requisite to its prcvservation. 

In to.salt meat, the pieces are placed on the oak table 
iia^tioned, when salt is strewed over them, and they are 
rubbed bn all sirfes with a flat stone, in order that they 
inipregnate the mbre. TOs operation is repeated until the 
aUorb^ $aft no longer. There is no fear of oversalting ; 
can only fib^rb a certain quantity of salt, and it is easy to 
by steeping it in water before using it* When this 
teroiitiated, heaped up in layers in a tub, 

Imtorn of which sohmvihe has been put. This brine is. 
1 lHy toiling salt wi^ seven or eight times its height of 

water. 
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water, or simply water strongly impregnated with salt. The 
whole is concluded with a strong layer of salt, and the pieces 
are covered with a lid, on vvliich a weight is placed sufficient to 
plunge them in the I)rine4 

In about three weeks, more or less, according to tlic bulk of 
the pieces, salt, and the time which it is wished to preserve them, 
tlicy are withdrawn from tl*.c tubs : they are snlfcred to drip, 
find are then carried to the drying-room, where they generally 
remain fifteen days, or three weeks, to receive during that time 
the action of the smoke of a fire, winch is kept up with only 
three or four pieces of oak chips, very dry. It has been re- 
marked, that the smoke of resinous woods makes tlie meat con* 
tract a very disagreeable taste, and that those pieces which re* 
nniined longest in the drying-room exposed to a feeble smoke 
were capable of being kept longer, because a more intimate com- 
bination took place between the smoke and the constituent prin- 
cijdes of the rncfit* , 

Wlicn it is wanted to produce w’hat is call scarlet smoked 
l)eef, the meat is only left seven or eight days in the tubs be^e 
drying it, or rather caie is taken to rub it with a mixture of 
three parts of common salt and one of saltpetre ; but if the lat- 
ter gives a colour to the meat, it also renders it harder. 

The beef when smoked is preserved in a dry and well aired 
place, and it is exported by placing it in layers in well-joined 
chests, and by filling with new ashes or chaff the vacancies be- 
tween each layer. 

The beef is generally dressed with vegetables, such as cab- 
bages, potatoes, or carrots, after having been first washed in 
warm water, and steeped fifierwards for twenty-four hours in 
cold water to freshen it ; anunatics are sometimes thrown into 
the dish to disguise the smoky taste, which does not please all 
palates. 


XV. Tfiirfeenih Report of the Con^nhbumers for making and 
maintaining the Caledonian CanaL Dated 17^ 1816. 

The works of tlie Caledonian canal haye now (ulyanced to such 
a state, that in every part of the' line h-h become nepe^aty to 
calculate the application of labour and machinery,^ so that no 
obstacle may singly retard the completion of the when the 
rest of it shall have become navigable throughout it is for the 

consideration of padiau^it, whether it may not r^al oecoffo** 

my to augment the animal grautAr the twojiexl )^ear£^ . 

than continue it forth/ee year^^lrthe usual rate:!*? .My 
sand pounds per «ii«um. Not only will 

' C4 , 
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receipt of tolb, which, according to the best information we have 
been able to procure, may probably produce forty thousand 
pounds per annum, when the benefit of the canal pas'‘ay:e shall 
have become thoroughly understood ; but even the present loss, 
remlting from delay, is not incoiit»idc table, because the number 
of lalmurers and workman is diminished, while the expenditure 
on management and superintendence remuiiis unaltered. The 
degree in which this dispropculion tal^e-s place, may l^e estimated 
by comparing the nuu^ber of labourer;? and workmen now em-' 
ployed,- with the highest average number in any former year ; and 
the average number in the last twelvemonth, having l>een four 
hundred and ninety, shows a decrease of four hundred and sixty- 
nine, in nine hundred and fifty-nine, or almost half. The largest 
number we ever employed was during the three months of June, 
July, and August 1811, averaging at fourteen hundred and four. 
Even this number was not felt as an inconverii<ir^ by our super- 
intendents, not even at Corpacb, ivhere the extraordinary iiccu- 
mostly existed, in consequence of a depression of trade 
^ at time, and a consequent stagnation in branches of 
[iyinent at Glasgow* 

, comparison of the sum of money then and now expended 
in labour, gives nearly the same result. In our ninth Report 
the sum appears to have been fifty thou*- and pounds, in oiir pre- 
sent Report thirty thousand ; which again will be much di- 
minished in our next Report, unless a larger grant than usual 
shall be assigned to this service in tire* present session of parlia- 
nieiit^ 

This will be understood, when v/e state, that after it became 
evident to us in the year 1814, that oak timber of proper dimen- 
siohsfor the posts and bars of lAck gates, was no longer pro- 
curable on any terms, and we had thereupon determined to ap- 
ply cost in>n to that purpose, — no time was lost in employing 
akllfui persons in forming models for this new application of 
wl^at from its many and increasing uses in this counti v, may he 
called a British material; and after proper experiments by the 
inodellers uitd iron founders, they became able to furnish a sup- 
' rW from tJie Jvpn-works at Butterley in Derbyshire, some part of 
wiA haa already been used at Clachnacharry, and from Pout- 
i in Denbighshire, for the Corpach district of the canal, 
ph nope is actually arrived^ though a freight is now daily 



the tej$pevtive iron foundries being now fairly in action, 
^vi^i:nish quantity as soon as required ; and the labour 
^ peel^i:)^ for plank^ am hanging the gates, after the 

tons, 

process ati^^pibrm completion of all the canal. 

work5| 
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works, that a sum of eighteen thousand pounds should be ap- 
propriated to this expenditure on iron castings in the next en- 
suing twelvemonth from the date of this Report : nor will th-iik 
be doubted when we state, that sixteen pairs of lock gates of this 
kind might at this time be htmg in their respective places, if 
ready, no more than two pairs being as yet in ac tion ; these 
however serve to prove* satisfactorily the facility of their motioi:, 
two men being able to open or to ciose them, although no water 
is in the lock to lighten their weight and pressure. We shall 
postpone any particular description of these newly invented lock 
gatCsS, until their actual use shall have enabled us to state all the 
details. 

Adding to the above eighteen thousand pounds, four thousand 
pounds for the current expenditure on timber and machinery of 
various kinds, three thousand pounds for management and 
miscellaneous expanses, it will appear that no more than twenty- 
five ihounand pounds will remain for expenditure on labour, and 
that w’e should be; eompolled to dismiss many of our experience^ 
workmen, much to the detriment of the M ork, in case the 
lity of labour should afterwards again be increased^ as inde^ 
could not tail to happen. 

Estimate, Wc have endeavoured to ascei-taiii the total ex- 
penditure which will he necessary before the (Caledonian canal 
can become navigable throughout; and we are of opinion, that 
the sum of one luindred and sixty or one huiulrcd and seventy 
thousand jiounds wil. be sufficient ; and as we have twenty -five 
thousand pounds remaining of tlic la'^t year's g»ant, two grants 
of seventy-five thousand pounds each, or three grants of fifty 
thousand pounds each, ‘vvill aiujily cover the expenditure. 

Being aware that our ]>reseur; estimate is not conformable to 
what might have been expected from Ouf’ calculation founded 
m Mr. Telford’s estimate of October ISlli, we have called uptia 
tiiin to explain the difference, no cliange of prices having been 
alleged to have taken place since that -time ; and it appears, 
that to his estimate of two hundred and thirty-five thousand ‘ 
pounds, not including payments for land and for Management, ' 
we added for these purposes eigiiteen thousand p#nds, which is - 
m short of the truth, that t!ie payments for land and quarry 
rents will probably exceed that sum ; but U is obvidus, thig we 
could only venture to state the amount of valuarioiw, and/thuit 
we could not control the c/pinion of a jury ; much less 
foresee that the intervention of any jury would become neoeTOty^ 
the expense of Wiiichin itself amounted ^ t!mn n thouWd 

pounds. In effect, .lw’eiuy-«eve^^)tboufiaud pouiM$ wauM 
have been too imich to have ajjlfetn Mr. Telfqi^V 
considering that the expense pf 
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extend to six years instead of threc^ at the rate of about fifteen 
hundred pounds per annum. 

Mr, Telford has omitted to add the usual ten per cent, upon 
engineering estimates, which is more than usually allowable in a 
work of unexampled dimensions, and which would have amounted 
to twenty- three thousand pounds ; as also the expense of steam- 
boats for towing large vessels, — and of moorings to he laid down 
in the lakes, estimated together at ten thousand pounds*^. Thus 
the estimate of Ocjtober 1813 should have been two hundred 
and ninety-five thousand pounds ; since which time one hundred 
and twenty-four thousand pounds have been expended, leaving 
about one hundred and seventy thousaiid pounds as the largest 
supposable estimate, from which ten thousand pounds will be 
deducted, if we succeed in placing the locks at Fort Augustus in 
the bed of the river Oich. A large portion^ the per centage 
is in reserve for this contingency, but the ^atcr part may be 
deemed to have been consumed in the unexpected occurrence of 
Jtord ground and rock cutting at Strone aiid.^t Muirshearlich 
Pl^eafter to be described in this Report) and irt dredging ope- 
rations, of which no experience existed, and which were certainly 
under-estimated by Mr. Telford. 

Static of the Wobks. Before we enter into ajiy particular 
description of the present state of the works along the whole 
line of the canal, from Inverness to Fort William, it will be con- 
venient to advert to ccrUin general points of information con- 
nected therewith. 

Our two superintendents have extended their care to the north 
and south ends of Loch Oich respectively; the deepening of the 
loch by dredging machinery will be assigned to the Clachna- 
charry establishment, because experience in that art has been 
acquired by them in the similar loch of Doughfour. 

, The communication between Clachnacharry and Fort Augustus 
is maintained by moans of a sloop of sixty-five tons burthen, 
which habitually navigates Loch Ness ; ami we take this occasion 
to observe, that her voyages with an adverse wind are usually 
made in about twenty- two hours; that she has not yet experienced 
any material detention from the weather, and that the squalls of 

♦Mr. Tel ford’s estiTTiate, October 1313 - - .,£’034,734 

Lfind aiid damans - , - - - - - 18,000 

^“Management, six years ’ • - - - - 9,000 

Per Cexita{»e for contingencies - - - . ^^3,473 

,.'$t^aai4ioats.aud moorings , . . . . 10,000 

\ .. Total - - 295,207 

expended 1813 - - 124,000 

.... in,80r 

;i " wind 
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vviiicl siippoj^ed to be fo frequent and so dangerous, have not 
been found to exKt in any prejndicitd degree. 

A smaller sloop of forty tons burthen performs similar service in 
Locih Loebie with respect to the Corpach establishment, and has 
experienced no ditbciiUy in navigating that lake ; a sloop still 
remains at each end of the canal, for the occasional carriage of 
a freight of stone or provender, and the same crews which na- 
vigate the sloops on the lakes are then borrowed for that pur- 
pose. 

The circumstances attending tlie navigation of the Corpach 
sloop in J-^och Eil, and the Linnliih loch, are worthy of notice, 
because those lochs differ in nothing from Loch Ness and Loch 
TiOchie except in containing salt-water instead of fresh. In- 
spection of any map of Scotland will show that the Liiinh^ loch 
is in fact a coulinli^ion of the great valley which extends from 
Inverness to the Western Sea. 

The Corpach sloop was built in the year 1804, and for ten 
years navigated thesfe salt-water lakes without intermission, brings 
ing free-stone from Cumbracs in tlic Firth of Clyde, and rubble* 
stone from Fassefern ; lime from Lisinore, and provender from 
Appin. In all this variety of service and length of time, neither 
the sloop nor any one of her crew have sustained the least 
injury. Indeed the facility of navigating the Linnhfe loch is 
fully c^t{i])lished by this simple fact; — that the freight and 
insurance of cargoes to Fort William from GhivSgow or Ireland 
costs no more than to Oban or Tobermory, which are south of 
this Linnhc' loch ; into which vessels of three or four hundred 
tons burthen IVoqucntly run for protection, and obtain it there 
with such certainty, tliat not one has been* lost since the canal 
works commenced in the year 1803. Large vessels of the 
above Ijurthen are now built in Loch Eil, an active and intelligent 
shipwright having very successfully formed an establishment close 
to the sea entrance of the Caledonian canal at Corpach. 

At the other end of the canal, no difficulty of navigation was 
anticipated by those who apprehended danger and detention in 
the lakes; and in fact the head of the Murray^frith (more pro* 
perly called Loch Beanley) must l>e deemed a well protected 
harbour from Fort George to Clachnacliarry. 

From this statement we may venture to conclude that all former 
objections to navigation of the Caledonian canal have now been 
removed by experience ; and that the advantage derivable ffom 
avoiding the dangerous passage northward by CapO AVrath and 
the Orkneys, will suffer no subtraction in the short and expe-: ; 
ditious passage which will be ope^^ yesseh of all sizea 
the Caledonian canal is fully opei^li&ud in use, , 

, The absence of alternate tides, md indeed of 
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current in the fresh-water lakes, might appear to tlireatcn deten* 
lion in calih weather \ such weather however is not common in 
a mountainous region ; and were it otherwise, we arc not with- 
out expectation of giving motion to the largest vessels, Iiy an 
expedient which can^^artlly fail of success. We Iiere allude to 
the hew application of the uteam-engine for propelling vessels 
through the water; a practice which has been carried to such 
e^cteiit on the Clyde and elsewhere, that we have been led to 
‘ consider liow far any such machines might lie rendered useful 
for saving horse-1 abdiir in towing heavy" vessels along the (Dale- 
doniaii canal, and for Occasionally assisting them in the lake*. 
We are not without hope that the various stec^m-engiues which 
we now possess, especially two of great power, may hereafter be 
applied to this purpose with much advantage ; and we shall cause 
thW subject to l>e carefully investigated with^t delay. 

The weather during the last twelvemontIi;;f9peci illy the win- 
ter half year, has been remarkably iinfavodSible, as indeed ap- 
pears born the daily register of the winds ^i^Weather [inserted 
^ the Appendix, and vvhith when it ha» apM^^red its imnie- 
iSiate purpose of showing that the winds on the line of the canal 
are as variable as elsewhere, may be applicable for the purposes 
of general information,] From the I2tb Octoiier IS04 to the 
present time, this register has bgcn kept at (?lachnacharry, at 
Fort Augustus, and at Corpach, and may be relied on, especially 
as to the first and last of these places, for the most perfect 
fidelity, and as much precision as the suliject admits, 

' \Vc have not consiilered it to be necessary to repeat in the 
Appendix to this Report, the map which was. inserted in the Re- 
port of last year ; which may be rcferretl to in reading the follow^ 
descri|Jtion of the present state of the works along the en-» 
tiro line of the canal, as no alteration affecting the map has 
taken place. 

Cr.ACRNjtCHAnRt Di^TRicr. The present scene of operatitins 
being much confined to the Middle District, our description of 
the state of the- works at the two ends of the canal will exhibit 
little ^Variation from the Report of last year, 

Bcginnir^as usual at the Inverness end of the canal, vve have 
to state that the entrance lock (commonly called the Sea-lock) 
i^ddtS ptca are in a perfect condition, and that the banks which 
the sica four hundred yards, in order to obtain 
water for the position of this lock, are protected from the 
Athlon of the witves by a coatings of refuse stone brought from the 
^ ijuarrv; and as far as the experience of last winter 

mug, the safeguard is likely to he effectual. 



the high-water 
no fuither 


the continuation of these bank? 
lary, ^nd at a very small distance 
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Vas found a spot of indurated clay, on which the second lock la 
placed, and by means of it, the level of the canal becomes raised 
quite out of the reach of ordinary tides. The gates of these 
txvi> locks are made entirely of wood, as being liable to the cf- 
iccu of the salt-water, and more subject t|jan any others to be 
ill lick by vessels which eater from the sea-ward, 

'i lic temporary dam outside the entrance of the first lock has 
been partly removed, though not to the full depth hereafter ne- 
cessary for large shipping, and the excavation of the earth be- 
tween' the first and second locks has prucecdetl to a correspond- 
ing level, so that the entrance of coasting vessels would expe- 
rience no obstacle. 

The Culvert, which, with a hack drain, was found necessary 
for draining the low lands of Muirtowii, has been finished, and 
discharges into halfway between the high and low-water 

marks. 

The Muirtowtt msoti extends east waixl from theCIachnacharry 
or second lock, ternilnating at the Muirtown wharf and the ati- 
j»)3uiiig bridge. HW® temporary wooden bridge still cott^^ 
tinues in use } butthe iron castings for completing those ah^ady 
prepared for the iron turn- bridge, have been shipped at Gains^ 
borough, and probably have been landed at Clachnacharry before 
now ; the motion of this bridge, and of all others on the Cale- 
donian canal, will be horizontal, consitituting what is usually 
called a turn-bridge, as distinguished from a draw-brkJge, which 
h raised vertically. 

The four Muiitown locks being c*onuected togetl^r, as wcH as 
with the bridge and wharf, will require no more than five pairs 
of gates, each pair consisting of two leaves or valves, as usual. 
Of these the upper pair is finished, and as being more exposed 
to concussions than the others, U wholly made of timber ; this 
uj^per lock gate is hung in its place, and has been caulked and 
jritched. Two of the other gates belov^both of the iron-framed 
kind) are also finished Sind hung in their resj)ectivc places; one 
k:d’ of the fourth gate is set up and i$ now receiving its planking; 
the iron castings for the fifth and last lock-gate are arrived, afid 
all the five Muirtown lock-gates will be ready for uac befure tiie 
end of July next. 

From this place to the bridge at Rught, distant above a 
the canal ia ; this budge, hkc that at Muirtown, awaiCe 

lj[ie iron castings, which will furnish means for substituting an 
iron turn-bridge in place of the wooden bridge now in use. Half 
a mile southward from this bridge the canal takes a 
direction under the steep hili of Torvaine: the operational^ 
which the river Ness waa divetteddigeoi it« foimr bed fbrithiA 
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length of half a inile, to make room for the canal and the canat.^ 
bank^ has been described in our third Report; and the public 
road has since been turned from the confined and dangerous 
situation which it heretofore occupied between Torvaine and the 
river Ness ; it now pas^s behind the liill, thus avoiding danger^ 
and shortening the distance, at the expense of a moderate ac- 
clivity: for these purposes the new road extends nearly to the 
burn of Doughtbur, 

We shall not repeat our former Reports as to the operations 
which have secured course of the canal from Torvaine to the 
regulating lock, a distance of nearly three miles, throughout 
which the canal is complete, and awaits only the admission of 
water to become navigable. 

The foundations of the regulating lock were of necessity laid 
close to the river Ness, whose ordinary level was about twenty 
feet above the necessary excavations for the^^Nsk pit : this diiSr 
eult task having been accomplished and thO;|^sonry afterwards 
.^Wpleted in July 1814, the lock gates ought have been hung 
since; but by an unlucky mistake in fteiglititig vessels from 
^^nsborough, part of the cast>irou materi)ds for the lower gate 
is not arrived, though now dmly expected. The upper gate is 
in its place complete, and affords security against the occasional 
floods of the river Ness, which might otherwise by breaking 
through the dikes above, rush into the yet unfilled canal, very 
mudi to its injury. ^ 

The process of deepening Loch Doughfour and the passage 
which connects it with Loch Ness, is highly important, and was 
4 ;K)Utemp]atcd with some anxiet}' until the successful operation of 
our dredging machine had been ascertained, as mentioned in our 
h^t'^Report. The entrance of the canal from Loch Doughfour 
we described to have been then cleared to a sufficient depth for 
small vessels, and since that tlie shallows near Castle Spiritual 
been the chief scefe of operation; the result of which is 
that ninety thousand tons of gravel have been lifted and re- 
moved withhi the last twelvemonth, and thereby a passage of 
nine feet, depth is now open into Loch Ness. The most im- 
; ptuvable channel was found to be on the west side of the 
G^livel4sliuid, so that it btxame necessary to remove a part of 
. penni of land on wliich the ruins of Castle Spiritual will con- 
to ati^d close to the brink of the deepened water, 
depth of nine Or even of ten feet will appear very inadequate 
passage pf large sliipping into Loch Ness ; but not only 
.^anneLwill be more regularly deepened before the dredging 
is to the Middle District, but the formation >f 

M of Locb ^otighfo^ 
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mahitain that loch at a high level, and afford the twenty feet 
depth of water \vhi(:h m to be established throughout the Cale- 
donian cannK 

At present nothing hinders coasting vessels from navigating 
into Loch Ne ss from the sea except the waut of the lower gate 
At the regulating lock, and two lock gat^ at Muirtown. Our 
own sloops, one of which is now on Loch Ness, one at Clach- 
iiachan V, will he the first to profit by the opportunity, and will 
convey materials to the works in the Middle District at a much 
less expense tlian at piesent ; and no doubt Coal and lime for the 
district of Strath-herrick will he imported largely, and landed at 
the pier of Farigag, constructed for this purpose at the termina- 
tion of the Inverfarigag road. 

Middle District. At the upper end of Loch-Ness exists 
the only considerable obstacle wediave to encounter ; for all the 
other works reqiiniic merely labour applied to objects wdiereiu 
from experience we expect no extraordinary difficulty to occur. 
But at Fort AugustdsS a situation is to be found for the chain of 
four locks, oif^ather for the lowest lock of the four ; for tha^> 
once finished and a drainage thereby established, the upper locks 
may be constructed with certainty of success. The situation in 
which our attempts have hitherto been exerted is at the small 
island about two hundred yards above the l)ridge, or twice that 
distance from Loch Ness. It was not difficult to turn the river 
course wholly to the lujrth side of the island by means of proper 
dams ; but when this had been eftected? the island itself was 
found to be so penetrable by water that even a steam-engine pit 
could not be sunk without tlie greatest difficulty. 

It was accomplished however to the requisite depth of twentyr 
eight feet, soon after the date of our last Report, and prepara- 
tions for affixing the great steam-engine .were forthwith ppt in 
progress : the necessary piling and platform was finished and thi$ 
engine-house erected last autumn ;^ aad since the weather has 
permitted masonry-work to proceed in the present season, the 
two large boilers have been fixed, and the cylinder, working- 
beam and cisterns are now placed in their proper situations* 
This great steam-engine, whose cylinder is tour feetin diameterj 
will begin to work iihiiiediatel}^ U^at is before the end of Junci i 
and as its power is thaf Which is inadequately’^ computed to be 
equal to thatiof thirty-siiii: horses, it will lift and discharge m 
iimnanse qmmtity of waterj We hope sufficient to permit |he 
hMitrpit to be sunk, and the^ future masonry in it to 


foamier of esdiifatmg the power of steani*ei)^aes4s uodeci£ 
at which thenFpwer is estimate - > V 




without molestation. Still we have another engine of twenty* 
horse power, which if necessary may be brought from Corpachi 
and in the last resort the locks may be placed on the rocky bank 
nortb-^sicie of the river Oich. This event however may be con- 
templated as extrem^yjlmprobable. 

Until the precise dtnatiou of the locks at Fort Augustus can 
he determined, the course of the canal immediately connected 
with them must also remain unsettled ; for which reason no 
eomineiicement of excavation has yet taken place in the Govern* 
inent land, which extends six hundred yards above the River 
island w^hereon the great steam-engine is erected, an<l by* the 
SOttth<^side of which the lower lock will be placed. The four 
connected locks will occupy a space of two hundred and sixty 
yards in length. 

BeyoTjd the march or boundary bet^veen th? Government land 
and the Lovat property^ the canal has been coifed on to comple- 
lion for the space of four miles, exceptl^g^ohly.the Cullachic 
!bck| and the additional earth work necessaiy 

jtom the change of its situation describediiU'^j^>^^t Report. It 
^ 'remarkable that the rock' on which this huHt^ is found 

extend no further than was iiccessary for the purpose. The 
ihasoiiry of the lock itself is, nearly complete, and, the walls of 
iche recess below the lock are c^rnme^ced, the lower platforra 
b^vipg bec]|| bolted down to the h»Vjid rock. 

The Glengarry property intervenes between Lovat*s southern 
boundary and Loch Oieh, and in this space, about one mile and 
an half m length, the canal is not coimnenced, the attention of 


bupenuUndciit m this part of the line bemg at present 
Mpied in preparing a dredging barge tor clearing a passage 
^rotigh Loch Oich. 1 Ins oper^Uon^ though from . our expe* 
^i^hce in Loch Doughfoui we may nt^psonounce it to be sUre 
m elTect, IS slow inexccution,, and speedily commenced 
In Loch Oich^ thr of the wHp}e canal may perhapsi^ 

lejteided by tl^ Obstacle when all othe*^ are removed, for thjs 
y^a^onthe <arpenteis began to work on the dredging bargain, 


and she h now t eady for caulking. The died^i^ 
’itnltlnkie which is destined to float in this barge is in ator^ M 
attd will be brought ttp Loch Ness when necessary* 

Itaife reason tp expect that this engine is on an 
in conlparison with that now at woik 
advantage havtng been taken the experi#^ theyeX«> 
d«{ dischxigii^; boats punts, which Indiit bi^in 
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hundred yards is as deep as the summer level of the water in 
Loch Oich ; for the next 6ve hundred yards the ground is 
•opened, but the excavation is not so much advanced. At the 
termination of this twelve hundred yards, is the summit of the 
Great Valley, which is occupied by th^* Gjdedonian canid and by 
lakes from inverness to Foi t flere for three liimdrcd 

yards iii length the ground is not yet Ojiened; hut from thence to 
Loch Lochine, nearly a mile, there is no interval in the excava- 
tion, which in this spacg averages at about tifeven feet in depth. 
In the deep cutting at the summit of the land, horse-labour will 
be required for rcmo\'iiig the earth, and a woncl-framed stable 
with a barn have been erected, suffifeient to contain eight horses 
and a store of proVeftderi' 

Between Loch f)ich and Loch Lochie one-tliird part of the 
excavation is fini$t|^t. 

CoRPACH . We have had occasion -to state in our 

former Report^ level of Loch'L'oehie will be raised se- 

veral feet when the.^nal at the head of the loch is ready for 
U‘.e, and the lock which is to be placed there, has been; 

completed, unci itr|^tes hung. The river Lochie) which issues' 
from the lower end Of the lake of the same liarne, will thcii be 
turned into the new bed pi'epared for it at Mucomer, and the 
regulating lock adjacent to the {tteseqt bed of the river will serve 
to dam up the passajge of water^dd raise the present tevel of the 
lake. , 


This lock is in a state ready to receive its gates ; at a short 
distance below it, the south bOidC of the canal is placed in the 
bed of the river Lochie, wbteh is tn^de to take a new passage 
outside the canal bank ; but the excavation necessary for thftf » 
purpose at the conflnCB^ pt Spean and Lochie, has** 

not produced earth soiithern bank of the 

cauaf, which ht the y^rds remains to be 

raised eight y In of e^h bp&ught acioss the 

canal froni.tjie lligh*^^ound no/th of it; and this is now In 
oj^ralibn. ^ The outside of the canal bank which is n ashed by 
river) required some piotectiOn, ]^ich has been alToided hf . 
neoa^^ df rubble cut out of theJioUom of the canal. The 
rocBy nature rf the ground was mderd the reai^on for placing the 
eaniflil'lli thfe former bed of titc iivu. From this place through 
the fovtUs c^'iibst-Moy, West-Moy, and Bjracht, two 
lengths the eaual compfct^lj finished, cotnprehendifig4heh^ ^ 
drm» fbr'^^^ercepting the« luoiihlam hrook^l tlje irdet 
the outfee, extd the 
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now in progress; but the rocky ground at StrOne is not yet att 
Iremoved, still remaining nine feet deep for the space of one hun- 
dred and sixty yards in the bottom of the canal. From Strone 
to Muirsiieaiiich, a full mile^ the southern bank of the cunal is 
formed of earth brought J^Oin the deep cutting of tlie latter place, 
which has been a very tedioiis and expensive operation, and will 
not be finished until the close of the present season. Last year 
we had reason to form the same expectation; but the eartli near 
the bottom was uneJ^pectedly found to be unusually hard, and 
the weather has been extremelv unfa\rourable for this kind of 
work from the beginuhtg of hfovember almost to tlie present 
time. The action, of the horses which remove the eartli by 
means of railways, becomes circumscribed as the work draws 
towards its close, and their number is consequently diminished 
from thirty to twenty- three; they are the prp|>erty of the con- 
tractor, and maintained by him. 

From the d<;ep ci^ttijag at Mnirsheaijica thrpugh Shangan, 
tipper and Lower Banavte, to the chain of ^|^|;iLy(K»ks, a space of 
two miles, the canal is perfectly finished ; the chairt 

* of locks to the sea entrance at Corpach, ^l^ut a mile distant, 
including therein the two Corpach locks aiid the bason between 
them and the sea entrance. 

The ivhole of the niasotiry of the five several aqueducts of Lo\ . 
Jkluirshearlicb, Sliangan, Upper Banavie, and Lower Banavie, 
with the road-ways under each of them, remain as before re- 
ported, perfect aud.uriinjured by floods or otlier accidents. Tlic 
great chain of lock^. rising from Corpach MosvS, and the two 
Corpach locks, require only the addition of lock-gates for their 
completion* The sea-lock, with its gates, which are of wood, 
is. -quite ready for use; but the coiFer-dam wliich surrounds the 
entrance from i<pch cannot be rempved until the tower gate 
of the Corpach locks is hung, the bottom of the platform there 
being four feet Ipwer than the level of loW water in Loch Ei). 
The iron tntiteHals for these gates are.^nw daily expected, having 
been prepared at Pontcysyltfe in Denliighshire, and embarked at 
Chester* 


It remains to be mentioned that in the ,Corpach district wc 
have caused to be, planted kt Upper Banavie^ at Che chain of 
, locksi find near Corpach^ not less than a hundred thousand seed- 
"^lings of fir and larph and thirteen thousand iii the 

pifesent spring; , and we shall not fail to plant, the entire h^liks 
^pf the canal as %| as we ^quire means of protecting the yoiing 

"^PtifacHAsi hdvV much satisfkcltion 

^Kiat by ibe payment' ^ pounds with Ae intuit 

of (^tengat^ In iuft the 
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land purchased of him at the two ends of Loch Oieh, onr trans- 
actions relative to tlie piJrelia.se of land have been terminated. 

The amount of rent to be p«aid by us for the Redca-^tle ijuarry 
is to lie deter mined under the direction of the court of session 
by Williaih Fraser Tytleij esq. sheriff depute of the county of 
Inverness. 

Arrorf.NTs, Tlie amount of our expenditure to the end of 
April 18l(), appeals to Inwe been five Inuidred and nincty-four 
thous«Tiu1 pounds ; twenty -five thousand pounds in full of the 
grant <if ihc last session of parliament is now payable to us at 
Ilis Majesty’s Exchequer. 

The account inserted in the^\ppcndix is slmilai to all our pre- 
ceding accounts ; and the setii^is in such form as to embrace an 
CNtenVivc classification, and always to sho-w the expenditure of 
the preceding twj^yernonth, as well as of the total expenditure 
to the present .dn^. 

Mr. IVlford^B^feiiimits and vouchers have been examined and 
passed by oi^ $^#ntant to the Tith day of August last; every 
part of our exp^^ltirc which does not pass through Mr. Tel- 
ford’s hatifls, is pat^ljy ourselves, and audited Under the diieetion 
of* the Lords Commi.ssioncrs of the Treasury. 

Chauijss Abbot. 

N, Vansittart. 

IMav 17, mid. . ‘ ^ Grant. 

^Castlereagh. 

‘ Mexville. 

Binning. 

Charirs Grant. 

I. H. Browne. 


XVL few aMHi^nalj^actiaai Ol^servatims on the IVire-^ 
Ganane Safety* I^m^for Miners, ffftth. some Evidence of 
. ikeir^^e. 

I ka Ve already published anaceouf^tof the researches which led 
me to discover that Explosion and^aine are incapable of passing 
through tubes and apertuies, which aio nevertheless very perme- 
aW(& ticjtktohl aff, and I have described several contrr**^ 
fbr^BgPtrfg' Coal-mines, in which inflammabte air ib dl^en- 
on the same principle of setinity. ^ ^ 

lie jatUp which has been found mostjgaVemeutIbr tb^^Dtor* 
B t^at j^pofi^d of a cylinder of strong i^P^gau»o fastened 
and in whiehthe vyiek^atrifniiiedfoy 

' , bf inis |^truction Imv| hA niM i 
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mo^t dangerous mme^ in England for nearly five during 

which time no accident has happened, and no inconvenience oc- 
curred. 

Since I first published the account of the wire-ganzc safe-lamp, 
I have made a number of experiments on flame, which have led 
to some new philosophical views of this curious and important 
subject, and to some practical results, which 1 liope s^iH be 11 *^ 0 - 
f»;l to the miner : these last will form the subject of the follow- 
iiig pages. 

J find that double cylinders of \vire-gaii*c, so arranged tliat the 
wires are parallel to each other, occasion vety little loss ol light, 
and s’cry much diuiinish the heat when the file damp alone is 
burning within the cv Under ; so that with double cylinders I have 
rever o1k>erved the w’irc-gauze to become red hot. The double 
cyliudcr lamp, therefore, is preferable to the siai^le one, wheneser 
it is necessary to preserve a light for a long tifeii? In a highly ex- 
plosive atmosphere, and it has likewise twice Ihe strengtii of the 
single cylinder laihp. * 

If objections, which have been made, proha)dy>by persons who 
had never seen the lantjn, against the weakfi^s of the wire, had 
really been valid, it would be easy to double the thickness of it, 
or to have treble, or even quadruple folds of wire, with bars per* 
fectly paralleU Layers of wlre-gau%e« for instance, of 25, 26, 
and '27 apertures to the inch in the cylinder of the common size, 
when arranged with a little care, intercept very little more light 
than a single layer, 

I have had two lamps made of cyrmders of copper perforated 
with numerous small aperture^ $ but they are more expensive 
than cylinders made of copper wire-gauze. 

I have had a lamp made of double wire-gauze with an exterior 
topper chimney, which can be raised or lowered, so as to eon* 
snme larger or smaller quantities of fire-damp. This lamp, I find, 
may be made to buti in a highly explosive atmosphere widmut 
producinit considerable beat, for any length of time ; and it offers 
a convenient form of a lamp for destroying the fire damp. 

U does not appear, from Mr. Buddie's communications, ibtA 
the iron wire rusts in common tise : should this be found to l)e 
the Case in certain mines, copper wire may be used i theaddi* 
tlqpal cximise of this material is trifling ; and evei^ wire plated 
with silver sr<m)d not be so costly as to be an object in the price 
^ ^lie lump. In the double cylinder lamp, the copper wire will 
I and 1 iiave had Umps made m which the 
iron and the outer one of copper mre, 
^^^nrievev irire lamp is made to/ burn In a yerr expkv 

buriijigf out, n dhovrn to 
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he unfounded ; the carbonaceous matter produced fiorn the dx- 
composition of the oil^ tends not only to prevent the oxidation ol 
the metal, but likewise levives any oxide already formed ; and 
this coaly matter, when the fire-damp i'- burning in the lam| , 
choaks the upper apcitmcs of the cylinder, and gradualK di- 
minishes t)je heat, by diminishing the quantity of gas coiioumed. 

In my early inquiiies on this subject, I thought that stnne vi- 
tieous incombustible composition might be used as a coat mg to 
prevent the rusting of the wire, and I made some expeiimeiu*- 
on this subject. 1 find that a fusible coinpound of boiacic acid 
and the earth called baryta, answers the pm pose of a coating 
very well ; and if in any case experience should prose that suth 
an application is necessary, it uvay be easily made. 

It is obvious, that as long as the principle of security (which is 
to admit no aperture in a lamp of more tlmn Vr> ^>f hich scpiarc) 
is preserved, thl^^oOnstruction may be almost infinitely varied, 
and the fiie-djamp may be burned throughout the whole of a cy- 
linder, oi inflamed at certain surfaces only, and the light trans- 
mitted fiom other tllEirfaces through horn, or mica, oi glass. I 
long ago had alamjp made of glass, in which the fire-damp burnt 
round the wick only, from a circular surface of wire-gaiixe, and 
which, in an explosive mixture, produced very little moie heat 
than in the common atmosphere j but the facility with which 
glass is broken, and horn and mica injured, prevents me from re- 
commending an> lamps in which these substances are used for 
the common purposes of the miner. 

I have tried a chimney of hraw qapped wifh a double wire- 
gauze cyliudery having two- thirds of its circumference opposite 
the flame open, and covert d with wire-gau/^e. Tins, in an ex- 
plosive mixture, produced very little heat, though it gave a tole- 
rable light, ^u} by increasing surfaces iqipernieable, or by di- 
mi nishing those permeable to air, tlic heat may be reduced in 
any degiec*. 

Whatever constructioiL is adopted, too much attention cannot 
be paid the form of thescretv hy which the cylinder or chim- 
ney is fastened to the lamp \ it ought to be strong and deep, 
and to consist of at least three tlirns. 

When the flre*damp is mflamecl in the wire-^auze (flinders, 
coal ihi^t thi'owM into (be lamp burns with strong flakes apd 
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scintillations* It a))pears tliat the miners were at first abrhied 
by an effect of this kind produced by the dust naturally raised 
durinjar the woi kiiiir of the coals. 1 have made a luunhfr of ex- 


perimetits tjn this subject; but thoii;yh I have repeatedly thrown 
coal dust, powdered rosin, and wifcJi meal, throO^it lamps burn- 
ing in more exjtlosive itiixtufes than ever occur in coal mines, 
and though I have kept these fiuiistauccs floating in the explo- 
sive atmosphere, and heaped them upon the top of the lamp when 
it was red hot, yet 1 never could communicate explosion by means 
of them'. Pho>:phorii» or sulphur are the only su'bstances which 
can produee.explosion by being applied to the outside of tl^e !am]j ; 
and sulphur, to produce the effect^ must be applied in large quan- 
tities and blown upon by a current of fresh air. 

It will be unnecessary to caution the workmen against heap- 
ing sulphur, or guujpowder, or pyrites, which afford sulphur by 
distillation, upon, tlieir lamps ; and such dui^'^om tlie^e sub- 
stances a^ ean float in the atmosphere caA^^Oduce inflam- 
mation; for minute particles of ignited solid ^^j^ave no power 

inflaming the fire-damp; and I have lilown fine 

dust mixed with hiinnte quantities of thl^micbt dust of gun- 
powder through the latnp burning in explosive mixtures without 
anji^communication of explosion ; and Opposing danger with re- 
ject to gunpowder, the steel -mill must be much more lialde to 
inflame that substance than the wire-gauze lamp : ‘and the dou- 
ble cylinder lamp offers perfect seciiriiy against the iiiflammifitiun 
of any matter that can ever exist hi coal mines; 

In adopting from 30 to 26 apertures to the inch (froni 900 to 
076 in the square inch) and wirfes of from of an inch 


'Wiftlttckness, even single lamps are secure in all atmospltcres of 
fifi^e^damp ; and double cylinder lamps are* perfectly safe under all 
ekcumstances even in atmospheres ma4e explosive by coal 
yriiich, from the quantity of olefiant gas it contains, is Imich more 
^inflammable than fire-damp. When indeed a strong cutreht .of 
coal gas is dH^h from a blow* pipe, so as to make wiTO^gntize of 
676 ag^tures strongly red hot in the atmosphere, the flame from 
this pipe may %*p^sed through it whilst it is strongly red hot ; 
but this feci#tng to the power which wires strongly ignited pos- 
. 4df mSaiitin^ epal gcis ^ ; and they have no such effect on ge- 
fite-daufip \ and a stream of gas.burihng in the atmiNi^here 
^ ^untity of matter, is entirely ^Kffefent frbm an 
is uniform within the' lufopt 

twice asjmicb charcoal as \ipf\t CHrlihrett^ hy- 
!0 j^asiW dectiniposcd by heat; pie density of its 
" "fonke ^easlouv depends upon sdid 

bastion, ui/dvwli'iekb^ 
good of all 
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In a case where human life is concerned, and by which human 
happiness may be affected, 1 have thought it right to take no- 
tice of the most trivial and insigniheant objections, even when 
they have arisen from ignorance, or have been prompted by ma- 
kvolencc; but 1 do not think it necessary to name the indivi- 
duals by whom they have been made, for I would willingly con- 
sign to forgetfulness those who do not deser\'e to be remembered. 

The evidence of the use of a practical discovery k of most va- 
lue when it it is furnished by practical men. I shall therefore 
annex two communications, which I am sure will have due weight 
with all )>ersous who are acquainted with the northern collieries; 
and my motive for pul)lishing them is the hope of inducing the 
coal ovviiers in other parts of the island to lose no time in adopt- 
ing these simple methods of preservaig their workmen from dan- 
ger ^ ^ II. D. 

A Letter on Application of the Wire* gauze Safe- 

Bodui k, Et^. to Sir H. Davy. 


Walls-eml Colliery, Ncwca^llc, Isr June, tSIO. 

Sir,— -After htiv^ingj introduced your safety-hirnp Into general 
use in all the collieries under my direction, where inflammable 
ah* prevails ; and after using them daily in every variety of ex'* 
plosive mixture for upwards of three months, I feel the highest 
possible gratification in stating to you, that they have answered 
to mv entire ssatisfactioii. 


The safety of the lamps is so easily proved, by taking them into 
^ly pan of a mine charged with fire-damp, and all the explo- 
sive gradations of that dangerous element, are so easily and sa- 
tisfactorily ascertained by their application, as to strike the minds 
of the most prejudiced with the strongest conviction of their 
high utility; and our colliery have adopted them with the great- 
est c^ig^*'uess. ^ 

’ In the practical application of the lamps, scarcely any difficulty 
has occurred. Tliose of' the ordinary working size, when pre- 
pared with common (JOttpn wjick and the Greenland whale 
oil,' bunt during tihe <!ol!i0r*S\,5Ai)5> or day^s work of six hours^ 
withouUrequiring to Imireptemaked ; and the Safety trimmer an- 
swers the purpose of eleaniug, raising, lowering the wii^ 
completely.-... ; ^ ^ ^ 

oi^ly h}tloav6nnsn<fe experienced arises ffom ihegreatrpjuio*^ ^- 
tity of du^, produc0d/ii|i')^ome , sitiiatioiffe }$y working the coalj 
closingup the meshes df the wire gauze, the tight) 
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but the worHrnen very soon removed this inconveuieiice by the 
applicatJou.of a small brush. 

AVe t)ave frequently used the lamps where the explosive mix- 
ture was so high tia to heat the wire-gauze red hot ; hut on ex- 
amining a lamp which has been in eoiistant use for three rnonthSj^ 
and occasionally subjected to this degree of heat, I canuot per- 
ceive that the gaiwe cylinder of iron wire is at. all impaired. I 
have not, however, thought it prudent, in our present state of 
experience, to persi^,in using the lamps under such circum-r 
stances, because I haye observed, that in such situations the par- 
ticles df coal dust, floating in the air, fire at the gas burning 
witlnn the cylinder, and fly off in small luminous sparks. This 
appearance, I must confess, alarmed me in the first instance ; but 
experience soon proved that it was not dangerous. As it is, how^ 
ever, possible that some other light combustible substance, ca- 
pable of inflaming at a red heat, may nccasig^ly float in the 
atmosphere of the mine, t have thought it for the pre- 
sent at least, to discontinue the use of the the gauze 

is subject to that degree of heat, especially of tin^e 

at once. 

Our colliorsS have found it most convenient to hang the star 
tioiwy lamps from small wooden pedestals ; but on observing, 
that where the sides of the lamps ^vc been suffered to come in 
contact with the pedestals, the wood is charred to a considerable 
deptfi'by the heat of the lamps; I have thought it right to use 
small iron pedestals instead of the wooden ones. 

Beside the facilities afforded by this invention to the working 
of coal mines abounding in fire-daipp> it has enabled the direct- 
ors jtnd superiu.tendauts to ascertain with the utmost precision 
and' e^Kpedition, both the presence, the quantity, and the correct 
situaitpn of the gas. Instead of creeping inch by inch with a 
is usual, alc^ng the galleries of a mine suspected to con-, 
taiu flre-dainp, iu or<ler to ascertain its presence, we walk firmly 
on with the safe lamps, and with the utmost confidence pyave 
tlic actual state of the mine. By observing attentively tlie several 
appearances upon the flame of the lamp^ in m exaannatjoa 
this kind, the 'cause of. accidents-whicU hav^ happened to ti)e nmfe 
experienced anfl cautious miners is completely developed ; 
this has hitherto been, in a great mcasute, of mc^e 

jectnre. * 

the discharge; of inflammable air is regular? and the dent , 
the atwasjti|||ri^, continues uniform, theflu'ing pointjuay 
Jtt^ed of, atia|(Pprciached with safisty^by a common caudle* . 
"Sm when the di^|l^*ge of U irregular, 0r 

'’"-^‘^phere is in itatej of uueerlamty atli^' ■; 
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With the safe-lamp, however, it is reduced to the utmost cer- 
tainty, the actual presence and position of the gas is not only 
ascertained with the greatest precision, but also every alteratiou 
of circumstance or position is distinctly perceived. 

By placing a lamp near the spot wfiere a quantity of inflam- 
triable air is issuing, and mixing with the circulating current of 
atmospherical air to the firing point, it will he seen that very re- 
mote causes frequently produce pulsations in the atmosphere of 
the mine, which occasion the gas to firoat naked lights; thus 
showing clearly the instability of the element with which we have 
to deal, and the reason why so many explosions have occurred 
where lighta haVe not approached the place where the gas was 
lodged within a considerable distance. 

Objections have been made by some who have not had expe- 
rience of the lamps, to the delicacy of the wire-gauze, under the 
apprehension may be very sqpp impaired by the flame 

within the this, however, t have no reason to com- 
plain, as, months constant use, the gauze lias not, in j 

the hands of Workmen, been perceptibly injured by the 

action of the Aamer ; but the outer top gauze of one or two of 
Newman’s making has been worn through by the friction of the 
rivet* oil the bottom of the swivel, to wliieh the finger ring is 
fastened ; but this only happened to the lamps used by the wastes 
men^ whose business it is to travel daily in the various avenues of 
the mines, for the purpose of keeping the ])assage for tiie current 
of air free from obstructions : nothing of the kind has hajipened 
to the stationary lamps used by the colliers. In sliort, I <lo not 
appreliehd that the gauze can* be injured by any ordinary cause 
without being observed in time sufficient to prevent accidents ; 
and that we have wo danger to apprehend, except, from the groei, 
ixegligence of some heedless individual, ov an accident of a very 
untlsiial description occurring to injure the gauze. 

I find that I haye extended tny letter to a greater length than 
I intended j |hit I trust, that you will excuse me for having 
gone so mWeb into detail; ks I feel peculiar .satisfaction in dwell - 
iug up^ a subject wh^is of tfik utmpst importance not only to 
the great cause of hu^ai^ty^ and to the mining interest of this 
country, but also to. the c^m^rcial and manufacturing interests 
of United I feel con vioce^ that. Iby the happy 

inv^fon of large propoiTtions bfthe coal mine*) of 

the available, which otherwise might 

have t^nkined in^ — alleast without an invention Of sr- ' 

milar utility. It eouM liothave been wrought without fnuch lot* 
minera and risk of life said oapitalU , 
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It is not necessary that I should enlarge upon the national ad- 
vantages which must, necessarily result from an invention calcu- 
lated to prolong our supply of mineral coal, because I thiidt them 
obvious to every reflecting mind ; but i cannot conclude without 
expressing rny highest sentilpents of admiration for those talents 
which Iiave developed the properties and controlled the pot^*er of 
one of the most dangerous elements which human enterprise has 
liitherto had to encounter. 

1 have the honour to be^ &c. &c. 

To Sir fl. Dewy. John Buojjle. 


Extract of a Letter from Mr. Peilb to Sir H. Davv. 


CoIUiTv Offii.?, Whitehaven, 6th July, 1816- 

I TAKE the liberty of adding a further statement on your invalu- 
able safe-lamps^ in the ^^^itehaven collieries. belonging to the 
earl of Lonsdale, ijince application in February 

la&ti ■ - 

With us, the general use of the lamps inC^^i^uencc ot' the 
good state of our ventilation is confined workings, or 

trial drifts ; and in two of these, lately going on in oiie of the 
pits unusually infected with fire-damp, and which previously were 
lighted by means of steel-mills, we applied the lamps with great 
<Nmfidencc and security. 

In May la^t in these drifts an extraordinary discharge of fire- 
damp burst from the pavement of the mine, and the ventilation 


being at that time unavoidably obstructed, the atmosphere be- 
came so cimrged with fire-damp as to be. nearly throughout an 
CKplpsive mixture. In this situation we (krived the unspeakable 
. of light from the lamps, and, notwithstanding the explo- 

s^^state of the mixture^ with the most perfect safety. 

In several other places in the collieries the lamps are used with 
* ...tlKSJsame confidence: yet the discharge of fire-damp beit)g mo- 
derate, they are not much exposed to explosive mixtures. 

In all tins workings showing the least appearance of fire-datnp, 
the miners are supplied with lamps, and are particularly . cau- 
tioned. to u^^thcttt on first entering when beginning to work^ 
where* beiu^'satisfied of security, they occasionally resort ta^an- 
dies afterwaids. This application of the' lamp alone, is of the 
latest utility, ahd prevents many slirgbt, explosions, atjtd the 
.lUiners from b^ing burned ; besides supi^rseding the necessUy of 
depending on the judgement or discrimination -of any individual 
prove theexlstei^ of the fire-damp, as in the old inethdd^by 
tii^ candle fiamc. v/.. r- . 

. ^ Trom the repeated proo^mado with ihelamps^ we cannot tc^Qf 

exjuess our . ; s ' 

a jpInV^oil^ Yolue s will about 
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ply a lanip for six days, the ordinary time of a man’s workings 
so that they are cheaper than candles. 

If my humble testimony can in any degree promote tlie speedy 
use of the lamp in oilier places, it will give me great pleasure. 

^ I remain, &c. 

To Sir H, Dac'ff. John 


XVII. Extract of a Letter fom Dr. OmiHRs, F.R.S. of Bre* 
me7i^ respecihig a New Cornet ; unik an' At coinit of u IVork 
of Professor IIesshjl. Commumcated hj a CoRKK.sroNDENT. 


Aftkr a long silence I profit by the permission which yon 
once gave me to address you in German, not being able to ex- 
press myself readily in English, though 1 read the language with- 
out diliiculty. My present object is to ret^uest a favour of you, 
which may some trouble, bui^Jirhich I hope the inij;ort- 

ance of the si*bje<i:“#fll induce you to grant me : — it is, that you 
would undertake ^ .yollect subscriptions for a work of Pruiessor 
ilesscl, of Konig^Sfg, of which the praspectus is imposed. I 
arn wiUing to hoph that an undertaking so essential for the ad- 
vancement of astronomy will be particularly encouraged in En- 
gland, especially as it is entirely founded on the observations of 
your incomparable countryman Bradley. According to the pre- 
sent course of exchange, the price of the book will not exceed 
about a guinea and a half; and it will be printed as soon .as a 
sufficient number of subseriliers shall l>e found to afford a rea^^ 
sonable prospect of the repayment of the expenses, 

I discovered a comet last ye^ on the 6th of March, and gave 
immediate notice of the discovery to Dr, Herschel, as well as jn 
the public papers. This comet was observed in Germany uiuil 
the 25th of August ; ?ind it is very remarkable for the shortness 
of the period of its revolution. Several of our astronomers^ 
and in partijjular Mr. Nicolai, , now Director of the Observatory 
of have calculated its motions in an elliptical orbit; 

and the. results of their calculations' agree extremely well with 
each other 5 but none of jthem . has exhibited greater diligence 
and aijdress in the inquiry than Professor Bessel. These are his 
clettients^ determined for' the '26th April 1815: 

BifiW jhe pelhlieboiijrlMS April 25‘998674,nieaa time at Paris, 

Lpdi^ud^’ the ^j^g node 83^ 2^^ 88*63^' 

IncUhatiou of the*prbi#; 44* 29' 54 *59^ 

Disfttce of the ^rihdibn fropi the node 22-29" 

E^mrithrri of the shortest distance . . • . 0-0838109 

Bfecdntri% , . 

Greasy sewi-axis/oy th^h / J7*«3S83,/ ‘ " 

, .■ . ^ 
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The longitude of the ascending node is calculated from tfie 
mean place of the equinoctial point on the 1st Jan. 1815 ; and 
the indinatiou relates to the plane of the ecliptic at the sanie 
time. Ill this determination the perturbations derived from the 
action of the jilanets, during the time that the comet remained 
visible, have been taken iiito the calculation ; and it is derived 
from a comparison of nearly 200 observations. According to the 
doctrine of chances^ it is probable that the error of the time of 
revolution does not J^ceed ± *27657 of a year, or almut 101 
days.' . 

The indefatigable Bessel has also calculated the perturbations 
which this comet will undergo before its next return. Accord* 
ing to its regular elemdits it ought to come again to the perihe* 
Kon on the 14th, May 1880 f bat, oa account of the perturba* 
tions, this event wiU take place, 824 51 days earlier, that is, on 
the 9th February J|887 ; ,i?pnsequently our sua^ors mav expect 
its return three or four months before or February 

1887. * 

tf this comet should have been acciiratw^y ob^rved in En- 
gland, YOU will much oblige me by sending me the particulars of 
the observations. In France it has not been done with much 
precision; and we have only been able to obtain, in addition to 
the German observations, some which have been made in Russia 
In. the north of Italy. 

Ip tKe first part of the Philosophical Transactions for 1814 Is 
an excellent essay hy your great matlicmatician Mr. Ivory, who 
is also so much esteemed iii this country j it is entitled On a 
New Method of deducing a first Approximation to the Orbit of 
p.^met.”. I had great pleiisure in observing the strilcing rear 
semblance between this method and that whidi I, mysdf pub* 
Ibbed some years ago, and which has since that time bef n much^^ 
used on the Continent} and the coincidence was the morp-in«r 
. terestiug, as. Mr. Ivory obtained the smne solution^ from hia«d<* 
gebraicdl investigation, which 1 had deduced from asrpore.geo* 
metrical considerajtiofi of the problem. My method easily 
have escap^ Mr. Ivory's notice, as it was* for a tong time only 
to be found jp German publications : at present he will 
f^nd it in Delamtire’s Astroimmy, also liejmay.J»e 

acq^inted with the new aud very co^htont form which 
fes^ Ga^ h^ given to it in the QdUfngea Transaetkms* .1 
';^aind with this IotW^j*?p,c:opics of mj|; little wqrk ; one I heg you 
t^houour tO' 


with an Account of a Work of Professor Bessel, fii 

part of Bradley*s were made. Besse! finds the latitude of the 
quadrant, fmm 2000 observations of Bradley, exactly a second 
greater than Pond makes tlmt of his circle ; and it is natural to 
inquire wiiether a |3art of the difference may not depend on the 
different situation of the instruments. 

Bremen, IJtf. June 1810. WiLLIAM OlbI-HS. 

Professor BessePs work will be entitled Fundamenla Astra- 
nomice pro Anno 1755, deduct a ex Obsef^idiioniltis Ftri tncom- 
parabilis J, I^rablky. It is the result of the labour of seven 
whole years, and contains a number of determinations of the ut- 
most importance to avStronomy. The extreme accuracy of Brad- 
ley's methods of observing, combined with, the excellence of his 
instTumeuts, made it possible for him to at^iii a degree of pre- 
cision, which is of so much the more value^‘-^s half a century is 
now elapsed siui^^lie period to which fltey relate. ' All the ele- 
ments which liiyir^^pyirifluence on astronomical observations are 
liere deduced from Bradley's observations alone. 

The sections the work are these; 1, Examination of the 
instruments, and of their corrections. II. Obsenations of the 
eijinnox. III. Latitude of Greenwich. IV. Refraction. V. Ap- 
plication of the latitude and refraction to the observations of the 
eolstice and the equinox. VI. Examination of the old mural 
quadrant ; law of its variation : new examination of right as- 
censions. Vn. (tcneral and special tables of aberration and 
nutation. VIII. Register of the clock from 1750 to 1702. 
IX. Annual parallax of sonie of th©. fixed stars : constant multi- 
plier for aberration. X. Catal<%ue of all die stars observed by 
Bradleys 316G which arc found in later catalogues, and 10,8 
observed but once, and not elsewhere noticed; some of which 
wmy possibly have been planets, but the Georgian planet occurs 
Irat once among them. XL Precession of the equinoxes. Xf {. 
Proper motion of the fixed stars. XIII. Comparison of the 
stihs with othclr observations* 

The wsftrkf ' is writt^i in Latin,, and will contain about 400 
paig^ trr folio : the to subscrihi^s will be ten dollars,* con- 
ifiTOtional currency^ to p^d oh deSSyery. The only rcasoti for 
aolidthlg a advancement of 

adf^nee; '^flte teadiiy have rentniuced all hopes^of 

remunere^ihn^ for, fiSc ; btit so Tittle eu^cmmgenient is 

given lu t^many the ho books, e'ller 

could bo found to publication: ' 

housed atithor 



62 Noikes respecting New Books. 

quested to receive the names of subscribers to this work, and 
will forward them to Dr. Olbers*wS correspondent, who has under- 
taken to be responsible for its delivery. 


XVIII. Notices rcspecibig New Books. 

Remarks on the Art of mdkmif Wine; with Svggoslio7!S for (he 
Application of its [Brbuiples lo ike ImJ^rovaynent of domestic 
IVines. By John MacCullooh, M.D. Longman, pp. 261 , 
12ino. 

Da . MacCuixoch’s name as an author in the sciences of che- 
mistry and mineralogy is deservedly in high estimation, and he 
has added considerably to his reputation by the above publica- 
tion, It i$ a practical treatise on a subjecL^^h is likely to be- 
come daily of more Interest in this eoiinti^'j^®f'^t has been an 
object of peculiar attention with tlic Calcdq^fah Ilt^tieuUural So- 
ciety, who have the merit of being perImpsWke fifst public body 
which has awarded premiums for the best s}>ecimens of British 
wines, 

' Dr, MacCulloch’s ideas were first thrown into the form of a 
memoir. for the TraUsSaetious of the above Society, and the en- 
couragement they received in that shape induced him to ex- 
tend his researches, and to compose a useful portable volume on 
the subject. The author^s treatise is quite practical : the im- 
provements in modem chemistry have enabled him triumphantly 
to explode the gross errors which had crept into most of our fa- 
mily receipt-books for making wines. On the subject of the 
alfsurd and deleterious practice of adding alcohol or brandy 
to home-made and foreign wines, professedly to make them 
keep longer ; but in reality to render them more palatable to the 
depraved appetites of Englidi wine-drinkers, tlie author is pecu- 
liarly happy. Alluding to tlie imdeftnabie light^ ptid quiok/fla^ 
vour so characteristic of the French wines, and so op^site to the 
mawkish,^ dqlV and heavy taste of the wines of Spain and Pdrttigal 
(particularly that called Port), imported into this coimtiry, 
MaeCulkwb ascribes the wretched t^e and bad effects of "^the 
to t|[e, admixture of brandy We shall 

part the work, as being a specimen of its rtid vaiuey arid 
‘ItsJikeiw tahe u$e|ul both to the consumers and makers ofwines 
4n;-this . 

Tkiq brandy or alcohol wilSi Wine), 

'^versal mihe iHn^ and Sicily, which are 

tbe^]Sj^^ has -also beeli introdu^^ 

mistaken notion of prevenftt^; 
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them from tunung sour, fiud with the idea that it enabled them 
to keep for a longer time. As this is a (|uest!oii of some lin- 
portance, both as it rogar.ls the perfection and the oeconomy of 
our domestic maiuiiactiiie, I sluill make no apology for entering 
sonunvhat largely into it. 

It liad been long thought, from the vain attempts of che- 
mists to .scj)arate the alcohol which is a constituctit part of v/inc 
by other, processes tlian distillation, that this s»djstai;ce 

existed in it, cither in a hir different condition from that in >vhic*li 
we know it when in its separate state, or that the intoxicatiiig 
sub-itiiace contained in wine v*sas not alcohol. This opinion ap- 
pears to iiuve originated with Ronelle, who imagined that alco- 
liol was not c<iinplc‘:ely formed until the temperature was raised 
to the point of distiliatiom More Lately the same doctrine was 
revived and promulgated by Fabbroni. in the Memoirs of the 
Florentine Academy. Hjs opinion was founded on the following 
experiment. alcohol is added to new wine, he observed 

tliat he could, Iby introduction of subcarbonate of potash in 

surticiciit quantity separate the added alcohol, while the spirit of 
llie wine remained attached to it as before these additions, and 
couW only he obtained by suhjectitxg it to distillation. Hence 
be concluded, that the alcohol was fornic«l by the action of heat 
on the elements of wine, or tlmt it was a product of distillation. 

But the experim.'ut was not atteuded with similar results in 
the hands of other chemists, unless in cases where the added al- 
cohol bore a very condderable%proportion to the wine, and it 
consequently left the qiiestion respecting the formation of alcohol 
in wine in the same state as before. 1 need not point out the 
laxity so apparent in Fabbroiki^s reasonings, as it w^onid lead to 
discussions too minute for this essay. But the attention of other 
chcinists has been excited towards tJie same object, and con- 
diisions the reverse of his have been tiie consequence. If sub- 
acetate of lead be added to wine, and the clear liquor be then 
saturated with subcarbonate of potash, the alcohol will be se- 
par^ted^ \ It from, the experiments of Gay Lussac 

that aleqhoFedn,be Wjparated- frdm wine by distillation at the 
temperature of 6G| and indeed from the trials of Fabbroni him- 

tin's separation yBr|i^j|roduc^d at 63., More recently by the 
aid of a, vacuum the has been effected at 56, a proci’ 

that ^eohob^ not by the action of the heat require 

ibr boiling wine or waabj(Ht the elements whieh^4he$e substances 
contain* h must therefprrbft ili^e df the elemen- 

tary: e#stituents of phm it may 
therefore present with 
4iiiry> aswit> as for as th^ may |^^ 
frqm differences in its 
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ilic otht‘r ingredieuU winch enter into that compound fluid. Af^ 
tliough therefore alcohol is ascertained to exist ready formed in 
all wines, so nuicli of the experiment of Fabbroni is stiil true as 
to bo an object of utility in the subject we are now examining ; 
while the conclusions to be drawn from it appear of importance 
in explaining the ditferent effects of simple wines and wines with 
whicli brandy has been mixed. It is presuming much too far 
on our chemical knowledge to imagine that wc arc acquainted 
w'ith the nature of alcohol. It is possibly subject to varieties of 
composition, analogous to those which are found in the very va- 
riable su]>stanci‘'^ included under carburettod hydrogen gas, and 
which, although they have not been appreciated by clieniical 
actions, merdy perhaps because .the subject has been supposed 
to be already understootl, and the substaiKc itself imagined to be 
iiji all cases chemieklly^ identical, may be ascertained hereafter 
by more refined experiments in the hatids of a^jer chemists, to 
whom this subject is here pointed out for investiga- 

tion. It is otherwise impossible to under^ltik^d^^e differences 
which appear in its effects on the nervous when taken 

into tlws stomach under Its different forms. Where its specific 
gravity, and consc(jueutly its imagined condition, is m different 
spectmens absolutely equal, yet these specimens, produced un- 
der different circumstances, operate on the nervous system in a 
iiianper so totady different as to point out some radical differences 
olf^>v>bich specific gravity is po criterion. The comparative ef- 
fects of new and of old rum^.:4f;eq^ual ^roo/, of Dutch gin and 
of , diluted alcohol of equal streii^th,^ are too w^ell known to re- 
quire more than a bi^re mention* It has been supposed, for 
want of better means of explaining these .efifocts, that they were 
due to the essential oil contained in the differed varieties of 
spirits used as l)ever§ge. But of these we know nothings, We 
are sure that they are in very trifling quantity, since they.^enuot 
be separatedl by w'ater, except in the single case oF^^ a 
foreign oil is purposely introduced* 
with airy oils of this class whose qualities nt6 d^e^riims, ' 
that of the bitter kernels, thek anabgb^ k^red 
a few other flutter v^getalHes, whose w 

appear to be subject to no modifie||(|^^^1t>W where 
deadly, almos»t unproductive of any eflfet^^Moteover that spirit, 
alcohol, fiom which by careful rectification the Osaential oil 


seems to have 
than th 
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spirit, although combined with water, is still different from that 
of the other on the human body. They are both very different 
from that of pure wine in which either chemical reagents or 
^distillation have ascertained preciseiy the same proportion of al- 
cohol. In other words, the stime quantity of alcohol applied to 
the stomach under the form of natural wine', and in a state of 
mere combination with water, is productive of effects on the 
body, not only immediately bnt ultimately attended. with consi- 
derai)le differences, 'riicse are well known to' physicians, 'riiey are 
equally vvell known to those whose habits of observation either on 
themselves or others have led them to compare the moral effects, 
if we may so term them, produced by intoxication with different 
wines, ^vith churn] mgne and claret, or with, port and sherry, the 
clevatiffti of thought produced by the former, with the sedative 
effects of the latter ; or who have had att^dpportunity of wit- 
iie^^ing the stup|i|ity produced by ule and the ferocity which re- 
' ults from Witli Sfurits. The nervous system is here 

test of differences vrliich elude the ordinary resources of che- 
mistry* Yet the reagents which have been applied to the in- 
vestigation of these differences, althoujyti they have done little, 
still shdw that stmic cliomical distinctions may really exist. U 
,has been pcrliaj)s hastily Said of Fabhroni’s experiment, that it 
wiis useless since it produced no comment results. On the con- 
trary it appears to be a test applicable to some of the least tCna- 
c ious e<»mbi nations of alcohol, and the censure unjustly passed 
uH it has originated in wa4)t df attenttou to the subject, and to 
flmse delicate circumstances in Combinations of alcohol, on 
v/hich its various effects, as it exists in whie and other potable 
lit]Uora, depend. Coidd we discover an additional number of 
such reagents differing in their various powers of separating the 
different combinations under which it is fqnnd, I have little 


doubt that eheunical means would shortly illustrate, by corre- 
sponding differences of effect^ tlie different powers which these 
beverages /the neryous system* The experiment of 

Fabbroiri is peMfettfy valid td a certain extent, and the causes of 
the suppo^ irregular eesulta appeal to be abundantly obvious. 
If aStli water m any proportion, it may be se- 

parated by aarbpnat oi {Mimih, If it be mixed with wine in the 
same manher, it is,with«dili^lteutiOii mid in particular circular 
stances^ equfUy separaMa. But if un attempt be made to se*^ 
parate the a^ventitipus alpohei from those it has 

, been adild by the manitfactipM^ the expeyidPlm^^ 
fiuepeed and sometiipas is meattim 

parts, or this e^y, and this. If 

111 av^ be added bofore tha of ^ 



66 


Books. 


excited, it then enters either entirely or partially into a more 
perfect corhbination with the wine than that which it forms after 
a mere admixture ; or a portion of it at least, proportioned to 
the degree of fernieutatiou wliich takes place after its addition,* 
becomes thus combined. Here the test indicated hy Fabhroiti 
fails, although reagents of higher powers are still capable of ef- 
fecting the separation^ In all such cases the uine is imperfeelly 
vinous, the brandy heiiig almost always sensible to delicate pa- 
late?, and its effects'bh the stomach are propcrtioiialdy injurious. 
The test is therefore of real use iji ascertaining the correct fabri- 
cation of those wdnes to which brandy is added, and it will ia- 
vaiiahly be found,that the \vorst wines of the growth of Portiigid 
and Spain are those which are the sensible to it, or in btlicr 
words, those iyhl^t/eoutmn the greatest tpiantity of uncombiacul 
alcohol. But to to the conse(|Uence3 which arise in the 

liquor itself froM the admixture of alctdiol.^^U decomposes tlie 
wine. HoweveV slow the effects of thisf i^^ may ap- 

pear, they are not the kf^s certain. T^}fiti^ and most con- 
spicuous effect, is the loss of that undefinahife H^ely or brisk fla- 
vour whicli all those who possess accuracy of taste can discover 
ill French wines, or in natural wines; and a flatness, whfeli must 
be sensible, by the principle of contrast, to the dullest palate 
which shall compare the taste of claret with that of port, or that 
hock or grave with lisbon or bucellos. It tends equally, al- 
though in a greater length of time, to destroy the union of the 
colouring principle, which is well known to be deposited in port 
w'nes, and apparently, in a great measure, from the action of 
this foreign substance. It may not be useless at the same time 
to consider the influence Which it must have on the quality of the 
wine as a beverage. The habitual use of wine containing, as 
many of the winqs of Portugal so often do, a large portion of 
brandy, must be manifestly equivalent to the haktual use of 
spiritSji or rather, to the ujse of spirits and Wine together. * To 
this cause we may doubtless attribute the great’ difference in the 
effects produced by an immoderate indulgence iti port andshCrrp, 
or by a similar use of claret and otlier French wines* Even the 
immediate effects are sen^l ly different, as I have said before, 
afid'the transitory nature of the ore with the permanence ^rthe 
are too well known to be insisted on. But the ultitnate 
ppear to be of a more serious nature* It is well 
$ that diseases of the liver are the most comr 
formi^abU pf tliose prodiicedi«hy^lB^'U$e of 
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is doubtless to l)e attributed the excessive and increasing* preva- 
lence of hepatic affections, diseases comparatively little known 
to our continental neighbours. It is siiflicient to have touched 
oil this most iiiiporfunt subject, on which the proposed limits of 
the present essay will not allow me to dwell. It is more to iny 
]>re.seut pinposc to show, that the use of brandy in the inanu- 
fneture of wine is founded on a mistaken principle. Having 
shown that it is injurious to wine in general, by destroying its 
liveliness and hcistening its decoiiijiositioh* I might strengthen 
this assertion by mentioning that it is not used in any of the 
wines of France or Germany, and that the finer wines, claret, 
burgundy, and hock, arc totally destt‘6yed by, it. . But it is also 
proper to point out its insufficiency tor producing the effects ex- 
pected from it, the preservation of the SUid tb^ retardation 
of the acetous process. The former par1& of tbls essay having 
full^ explained both of the vindns and of the acetous 

fermentation, I here again describe them, except to re- 
mind the rcadi^ff’^that the acetous process cannot take place 
while .there exists between the leaven and the sugar a dispropor- 
tion in favour of the latter, and that the fermentation cannot be 
re-exciled if the leaven has been eutiicly separated by the usual 
processes of racking, fining, and sulphuring, should even the 
sugar have disappeared. Such wine can thorefoie have no ten- 
dency to vinegar, and the addition of bra!:dy if intended to pre- 
vent that effect is at least superfluous. It is now to be inquired 
whether brandy has any power to prevent the acetous process 
from taking place, supposing that the circumstances favourable 
to it are present. If brandy in small quantity be introduced into 
vinegar during the acetous stage of fermentation, the process 
goes on as before, and the alcohol is acetified, the produce be- 
coming a stronger vincg.ar. This has indeed Ijcen lately denied 
by Mr. Cadet, in wliose hands the addition of alcohol in small 


quantities appeark to have had no effect on the acetous process, 
Froin his exp^ripepu it would also appear that the addition of 
alcohol, in a quantity exceeding 1- I7th of the fluid suspends the 
ac^tificatipp. In the . state . ignorance in which we are re- 
specting the chemical nature of that process, it docs not appear 
easy to reconcile these contradictory experiments. Admitting 
that the experhiients of Mr. Cadet are unexceptionable, it retnalns 
certain that wine can be, as it daily is, brought^^Jf^a^tpup 
fermonf^ion by proper treatii^cHt^ oi undet'^iH 
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place in hi.^ experiment, account for this difference of effect ; or 
it may even happen that the action of alcohol on a process al- 
ready commenced may be sufficient to account for the difference, 
the same alcoliol applied before the commencement of the pro- 
cess being susceptible of the incipient changes, and being tlius 
ultimately capable of entering into the final ones in common 
with the rest of the fluid. But this subject is yet obscure. A 
correct and varied repetition of these expeiinieiits would be ne- 
cessary to remier this subject thoroughly intelligible, and they 
may be added to the general list of desiderata in this depart- 
merit of chemistry which have already been enumerated, 

I must therefore proceed in the examination of this subject 
on the basis of former experience, omitting any exceptions to be 
drawn from these experiments, as being for the present incapable 
of application ; tli6 m<tfe so that they do not appear strictly ap- 
plicable to the case under review', the prevention of the change 
from wine to vinegar. If brandy and milli^jve mixed together, 
the acetous process establishes itself spedWyi^nd the produce 
is vinegar. Wc have here then ample prt)of that brandy, in 
these case$, so far from checking the acetous process, increases 
it, and tiiercfore, that its use, as a preservative to wine, is founded 
in error. I have dwelt tiie more on this subject because this 
view is opposed to all popular opinions and practices, opinions 
most a^uredly founded on erroneous and vague analogies, drawn 
from Some supposed preservative power residing in spirits. 1 
am the more particular in calling to this subject the attention 
of those who may engage in the manufacture of domestic wines, 
because a notion is prevalent, that thffse wines are above all 
others deficient in durability, and cannot exist without this ad- 
mixture. The effect, on the contrary, is to destroy the brisk- 
ness of these win^s, often the only meritorious quality they pos- 
sess, while it increases their expense and diminishes their sohi- 
brity. If taste or prejudice require that wine should be stronger 
than it can be made naturally, or if for temporary purposes it is 
desirable to mix brandy with wine, it may bo done, but under 
certain restrictions which I shall presently point out, when I 
have occasion to speak of the diseases incident to wine and their 
remedies*^^ 
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F.R.S. V.P.R.K— III. On the Development of exponential Func- 
lions; together with several new Theorems relating to finite 
Diflereneos. By John Frederick W, Herschel, Esc|. F.R.S. — 
JV. On new Piopeities of Heat, ns exlubited'in its Propagation 
along Plates ol Glasb. By Davhl Brewster, LL.D. F.R.S. J^onii. 
raid Edin. In a Letter nddreftsed to the Right lion. Sir Joseph 
R'luks, Bart. G.C.B.P.R.S. — V. Further Experiments on the 
^ 'oinbustion of explosive Mixtures confined by Wire-gauze, witl\ 
some Observations on Flame. By Sir H. Davy, I^L.D* F.R.S. 
V.P.R,I.~VI. Some Observations and Expeinnents made on 
the Torpedo of the Cape of Good Hope in the Year 1812. By 
John T. Todd, late Surgeon of His Majesty’s Ship Lion. Com- 
mnnicated bySirEverard Home, Bart. V P.R.S. — Vll. Direct 
und expeditious Methods of calculating tiie excentric fiom the 
moan Anomaly of a Planet. By the Rev. Abram Robertson, 
D.D. F.R.S. Saviliaii Professor of Astronomy in the University 
of Oxford, and mdcUffian Observer. Communicated by the 
Right Hon. Siriostiph ftanks, Bart. G.C.B. P.R.S. — De- 
monstrations of the late Dr. Maskelyne’s Fo^nmlai for findiuj^ tlie 
/^(/ngitude and Latitude of a eelcbtial Object from its Right 
Ascension and Decimation \ and for finding its Right Ascension 
an<l Declination from its Longitude and Latitude, the Obliquity 
of the Ecliptic being given in both Cases. By the Rev. Abram 
Robertson, D.D. F.R.S. Savilian Professor of Astronomy in the 
University of Oxford, and Radclifiian Observer. Communicated 
by the Right Hon. Sir Joseph Banks, Bart. G.C.B. P.R.S.— 
IX. Some Account of the Feet of those Animals whose pre- 
gressive Motion can be cm ried on in opjiosilion to Gravity, By 
Sir Everard Home, Bart. V.P R.S. — X. On the Communication 
of the Structure of <loubIy refracting Crystals to Glass, Muriate 
of Soda, Fluor Sjjar, and other Substances, by mechanical Com- 
pression and Dilatation. By Dx\id Ihensler, LL.D. F.R.S. 
Lond, and Edin. In a Letter addressed to the Riglit Hon, Sir 
Joseph Banks, Bart, G.C.B, P.ii S. 

Mr. William Phillips will publish in the course of this month, 
a new edition oMns Outhnes of Minor ilogv and (roology, revised 
and improved. 'This elcmeiitaij book is designed chiefly for the 
lue of To this edition will be added, some ac- 
count ^ tiiA Wales, togetheir With a 

colouied strata; whic|^ intended also 

to he purchasers G^Hk first edition.^ 

IftansgctiOtts of the Oeologieal ^ 
eJety in tha course of thla month. ^ Ji wlll^ 

ttuinber of highty^finUhed^ oWeto’ 
4?>iouf ed: ^ n a rxtx. > 
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June 27 . — Sir E. Home furnished a supplctneut to hi^ former 
))aper on the structure of the feet of animals which have pro- 
gressive motion contrary to the action (»f gravity. Mr, Bauer 
having made very accurate drawings from highly-maguihedviev>s 
of the feet of such animals, Sir E. has thus been enabled to correct 
his former observations, and even to extend them to insects. It 
appears that many of these animals liave from one to three 
suckers on each, foot, which, making a vacuum, enable tlie ani- 
mk^to ^(foceed- Securely along a cieling with its biick towards the 
earth. ' Soine'sp^fes of ijisefets^ particularly grasshoppers, have 
their feet supplied with kiiothet apparatus, that is, round chistic 
halls, which yicld dn ^pressure, and serve to h*;^ak the violence of 
their fell frdin long leaps. On examining/ of tlic 
feet <10 balls were discovered, as body is so 

light as not to require them. Sir E. tbink#-®^ this structure 
of the feet of insects must 'furnish a n$w and important basis of 
the classification of i.mects ; and he anticipates great advantage 
to science from the researches and discoveries of Dr. Leach, of 
the British Museum, In this department of natural history. 

July 4, --J. Barrow, Esq. communicated a paper on the meana 
of arresting or destroying the contagion of the plague, by Dr^ 
Bernardo Antonio Gomez. The Portuguese government being 
anxious to prevent the plague from entering Portugal, encouraged 
Dr, Gomez to make .so?ne experiments, chiefly with the view of 
ascertaining whether the common ^methods of fumigating letters, 
or immersing them in vinegar, if received from countries. W’hero 
the plague was supposcf! to exist, were suIBcient to ^pstroy any 
contagious matter which might adhere to them. Dr. (L pro- 
ceeded to examine the effects of fumigating a sealed letter «pith 
chlorine, having first made two or three longitudinal cuts in 4t; 
and the result proved that vsuch fumigaiion must be perfectly 
sufficient, as every part of the lette; retained the odour of the 
.gas, wbi<^v was even stronger a day or two after than at' the time. 
He next made soii.o eX|X}iments v ith vinegar, which, as well as. 
the chlorine^ c}mn^:e<l tlie colour of the ink^ He related the re- 
sult of m0W> than 22 oxperunents made with snlphuM|.v' muriatic, . 
And nitrie'ani^With burning sulphur and niU’® together, &c> 
In otder ttffWHlKSa of these- diherept acids,, lif) 

letters to w impre^ai|ig(l with the odoiir of put^dd’>llesb, 
he fmind that tfaet compJeHy $ but the cMhrine 

considered as ih# cfficae|oii$ of these applica*: 

eveu the be cui;o^^fe%d» . ^ 
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imgiitiiig proce.'^s of Guyton Morvoau !ic found the must conve- 
nient, But in cases of letters coining from parts where the 
plague actually exists, he considers it proper either to make cuts ^ 
or punctures in the letters. 

Two mathematical papers, of a nature not fit for general 
reading, were laid before tlic Society, which then adjourned tiii 
Thursday, Nov. 7^ 

ROVAT. SOCfETY OF KOf NKCEr,!!. 

Papers on the following suhjeclH have been read since our last 
notice ; 

On the Analysis of Sea Water ; by Dr, Murrayt In this paper 
the result is given of an analysis of a salt fortfeed in^the large 
way from the brine of sea water, atul which isegniB hitherto to/luive 
escaped observation. It is a sulphate of ihagnesiai. and soda, cry- 
stallized in very regular rhomhs, but with truncated 

edges and anglesi.-^ It eontain^ considerably W§,water,of crystal- 
lization than e|^^fsulphate of soda. or suljihate of maguciiifH i« 
less nauseous, t^M^CPers in Other properties. It has not been ap- 
plied to use, hut may perhaps be employed as a purgative* Dr. 
Murray has also furnished a paper containing a general formula 
for the analysis of mineral waters, the object of which is to give 
one method applicable to the analysis of a)} waters, instead of 
the various methods lx?fore employed. 

On the Ancient Oograpliy of Central and Eastern A$ia^ wnth 
illustrations derived from recent discoveries in Soutli India; by 
Mr. Hugli Murray. The author conceives that the ancients knew 
more resj)ectinQ: this quartci: of the world than is generally sup- 
posed,. The modern discovery respecting the course of the rivers 
of the Punjab, and their junction before falling into the Indus, 
only re,stores IHolomy’s map of these rivers. I ?e endeavours, and 
with an appearance of sonic success, to bhow that Ptolemy’s 
statements, carefully analysed, give a pretty correct outline of 
central and eastern Asia 5 and tliat the prevailing sy.steins of 
ff Anvillc, GosseKu, &c, are founded on an undue contempt of 
ancient authorities^ and some <lehisivc resemblances of name. 

Dr. Brewster has furnished papers — on a new optical and mi- 
ne ralogicai|^Cj|i^Hy of Calcareous Spar ; and on the communi- 
cation of n^ractio^^ to Glass and other suhstjsnces^ tjiiat 

refract by menbanical compression and dilatation ; mid a 

notice.re^pectiiig eoide new tfiicovenes on lu the notice 

alluded toy he menUoits tlmit tK|pWatcre^^ fn nS* 

in the ^ ^ ' 

Dr;; Gordon ux prove that 

f)eatailice called tbe^ bj^ iji ' 
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vations on tlie muscles of the living human body during surgical 
operations — on muscles of limbs immediately after amputation — 
ancl^n tbr muscles of some of the lower auimals. The result is, 
that the muscular fibre during its contraction does not exhil>it 
any appearance of mg®, but remains straight i and is not per- 
ceptibly enlarged in its transverse diameter. 

A criticism, by Mr. Mackenzie, on the tragedy of .Bertram. — 
A memoir, by Mr. Alison, on the Life and Writings of the late 
Lord Woodhouselee a paper, by Mr. Cade!, on the lines tliat 
divide each semi-diurnal arc into, six equal parts ; — a paper, by 
Dr. Jackson, containing an elementary demonstration of the 
composition of pressures^ — additional remarks by Dr. Murray 
on a, lamp for illfi^inating coal mines; — and a proposal, by Mr. 
Kentjedy, to introduce, a. bell-shaped bulb of glass, attached to 
a spiral spring f^tened to the top of the barometer tube, to 
render the instruirrent less liable to damage by the concussion of 
the inei’cury. 


JCX. Intelligence and Miicellaneous Articles. 


MALLEABI^ PLATINA. 

In the Journal of Science and Art, publisljed at Florence, the 
Marquis Ridolfi 1ms given a new process for purifying phitiim. 
Having observed the fact that no person had been able to ctnu- 
bine sulphur with platina, he conceived the idea that, by con- 
verting all the other metals found in crude platina into sulphu- 
rets, it would be easy to purify that metal. ' His proecsss is very 
ftirnplc. He first separates from the crude platina some of the 
extraneous substances usually mixed with it, aiul washes the re- 
niainaer with uitro-miiriatic acid diluted with four times its 
weight of water. He then melts it with half its weigitt of pure 
lead, throws it into cold water, and thus obtains an alloy, whicii 
he pulverizes, mixes with ati equal portion of sulphur, and throws 
into a white-hot Hessian crucible; covers the crucil/jc instantly, 
and keeps it in an intense heat tbr leu minutes,. When cold, a 
brittle metallic button, composed of platina, lead and sulphur, 
found beneath (tlie scui la. This button lie fuses with a sumil 
addition^ t thetsujphur separates Jt^elf with fresh acoria, 

and ai) alloy of platina and lead. This alloy 

he heatiyHi that state beats it witli a liQt ham- 

iner on forces out the lead in fusion. If the 

Iwiyt when heat, it will break. The pk- 
and as tenacious aa ^tbot 
wlts^•ab}e^ t<^jnake 


Singtdar Phcenomefi(frii^J^{ca. 73 

wire with it, and leaves almost as thin as gold leaf. Its specific 
gravity was 22*630. 

In repeating the process different times he did not always find 
the platina in one lump at the bottom of the crucible. It was 
sometimes scattered in globules among the dross. In this case 
he treats the mass with a little diluted sulphuric acid : the glo- 
bules are soon liberated from the dross, and sink to the bottom 
of the crucible. They are then to be collected and washed, and 
submitted to the same operation of the hammer as if the platina 
had been found in one button with the lead. 


SINGULAR PHiENOMENON. 

The following is a description of a curious ph^nom^non which 
was observed by the Honourable Company’s ships Pairlie and 
James Sibbald, on their late passage^ to Calcutta On the 1st 
October, our latitude at noon was 13® 25' S'w longitude 84® E.j 
\vc observed quantities of stuff floating on the surface of the 
vvuter, which bad to us the appearance of sea-weed— but we 
were quite astomsbed to find it burnt cinders, evidently volcanic. 
The sea was covered with it the two next days. Our latitude on 
the 3d October, at noon, was 10® 9'S. longitude 84® 20' E. ; 
the surface of the water was so completely covered with the vol- 
canic matter, that I should think it very unlikely to have been 
drifted any considerable distance, as it is probable it wotild have 
been much more scattered. In an old chart 1 had on hoard 
there is a subniarine volcano placed in the same longitude, and 
latitude about 8® 30' S. ; and from tlie great distance from any 
land where we found this curious phapnomenon, I think there 
can be no other way of accounting for it than the probability of 
a submarine volcano existing in that neighbourhood.*' 

In the mouth of July 1814 a ssirnilar phtenomenon was ob- 
served in the gulph of St. Lawrence. We were informed of it 
by a letter from an intelligent military officer, who sent us some 
of the sea-water, with a Sample of the ashes swept from their 
deck. The «ea wi\s black like ink, and for two days the sun 
could hardly be seen ; and when seen, his light was so much 
obseured by th^ thick atmospliere as to appear like blood. 
laid the letter ?lfl|^,vexpecting that a few weeks would bring ns 
accounts of th^ out of some volcano jtl’torth America, 
or in the toch ac- 
counts was 

by the abOve^cwcuVwsteje. 
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The L?if^inei in OtmivalL 

ported to his government the expediency and praeticability 
acquiring land, by purclnise of the Natives, at a very low ))riro ; 
and has therefore recumnieiuied that extensive purchases should 
be made with a view to convert tiie same into plantations of cot- 
ton mtd coffee, and that he has already made cousidcrable pro- 
gress^ in clearing the land of wood, ite. Tlie general fui titer 
states, that thetWer AiKobar is navigable n*s far as the centre of 
the Pinkiva country, the first province of the king of Ashantce > 
and he adds, that it is certain this liver was navigable in the 
time of Bosnian. general then refers to ancient Dutch 

maps, copied from Poitugucso, to show that formerly the 
Portuguese had..^<lgl^E^l establishments on ti)c Ancobar, at wliich 
were cmtvetijte and Christian cbm ches,. al)ove 40 leagues 

in tlie interior Hijflhe country. The general suggests, that were 
the British and 'Dutch to agree to establish forts on eacli side of 
the rivi^r, wdth cop^it of the king of AM^antee^ not only 
might the whole commerce of that country be but al ;o 

tjhal.of the country on this side of Long Th.e ex- 

pense of. such a project to the two governm^ti;;; tlTe general 
thinks, Avould not exceed 10,000/. sterling, as he conceives the 
king of Aahanlee \Vonld supply a number of vvoikmch to curry 
wood, stones, and lime, of which there is an abimdance in the 
neigltbourhood. — 

. .. . V . THR 

By the foliowing extract of a letter from India, it apponrs ns 
if the Niger did not lose itself in the interior of Africa, as gentv 
rally supposed ; 

>*:i'rar, Nm*. lilir.. 

lu ray next I hope to give yon an aecovnt of the dibcoveiy 
of the raomh of the iV/ger, certainly uf some very kirg^ river 
in Afiicg, of which the report given by the natives is, that, after 
sailing ^Ir wnnihs upon it, yvm come to a part of the country 
where ivliUe men are found, or resort* The mouth of this riyev 
ii insignificant, as is the ca-e witii many large streams in Imliit ; 
even the Burrampooter, the Ganges, and the Indus may he 
quoted i\s . examples ; but my informant entered it* in his 
and ascended it about (iO mijes, and found the strcaift increase 
m magmtudqt.the further he advawced.” 

tfriJAM ENGIKES IN COltSWAI.r,. 

'The itve¥«j^’\Tork . performed hy thirty- tluce engines' Ih the 
month of Mar^iW'ftl^'ording to Messrs. Report fot'tliatv- 
Jh^ntbj 20,8w,0w )iounds <>f water, lifted one foot high wiA 
(^rCisbMts cbi^umed. > During the aame in6htti'4he 

was 49, $519,244 $ , 

high of coals. , ■; ' 
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By Messrs c Leansr’ Ref)ort for the month of June, the averacye 
v/ork of twenty* ci;:(ht engines was 20,884,326 pounds lifted one 
f<)ot high with each hushel of corils ; and during the same month 
U oolf’s engine at Wheal Vor lifted 43,161,810, and at Wheal 
/\hrciham 51,4/6,482 pounds of water one foot high with each 
Inishcl of coals consumed. 


STKAM EXPLOSION. 


have again to record an instance of culpable negligence 
f>llo\vecl by a most melancholy result, in thi^jcplosion of a steam- 
boiler by loading its safety-valve so as t6^j>reveiit the possibility 
c’f the steam escaping. Tlie load on the of the safety- 
valve was slipped to its outer extremity, an#^ to itself. We 
need only rtunark that the lever should never he such a length, 
or, vice versa ^ the weight so heavy as to occasioii the least dan- 
ger when placed furthest from the vafW; ' other words, no 
weight should , e^er be u.sed that can by ftny? accidental change 
prevent tlje from lifiing the valve w’henever it acquires a 
certain ineasured^ower. ' 

Extract of a Letter from Marietta (Uni ted States), tffof erf Ji/nc 7, 

ISUh 


IIoRUiD AccfPKNT, — ^Vc have a painful duty to perform, 
in recording an uiij)arallc‘b'<l scene of luunan misery and auguhh 
which occurred on hoard the steam-bout \Vas!)ington, latelyhuilt 
at Wheeling, (Va.) and c(Mn*uaurk*<l by Cant. »Shreve. She 
'•tarted from Wheeling on Monday last, a!\d arrived at this place 
on Tuesday evening following at about 7 o'clock, and safcly 
came to anchor r)pposite IVjiit Harmer, vrhere she continued ttnril 
Wednesday morning. The firt>«i had been kindled and the boilers 
sufficiently hot, preparatory to her <ieparture, when the anchor 
Wiis weighed aiid the ludin put to hu hoard, in order to wear her 
and place her in a position to .start her machinery ; but having 
only one of her rudders shi])|>e<i at the lime, its influence w'^as not 
sufficient to have the <lesircd c.Teet, and she shot over under the 
Virginia shore, where it was found expedient to tiuow over the 
kedge at h(jr stern to eflTcct it. 

Tlii-s beiniljf' accomplished, the crew were then required to haul 
h again on board, and were nearly all collected on the quarter 
for that.pqrpotP^ unhappt, fatal the end of 

the cyliqtkr .towards.;^ ih« stern cxpU4ed0^4lld^ tbr^w ^le whole 
eonteg^of them, and dentil: and tortufa 

mate, ediers 
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The whole town was alarmed by the explosion ; every physi- 
cian^ witli a number of the citkens, went immediately to their 
relief. On going on board, a melancholy and really horrible 
scene presented itself to view — six or eight were nearly skinned 
from head to foot, and others slightly scalded, making, in the 
whole, seventeen^.. In stripping off their clothes the skin pealed 
off with them td ll^onsiderable depth : added to this melancholy 
^ight, the ear of the pitying spectator was pierced by the screams 
and groans of the agoi^izing sufferers, rendering the scene horri- 
ble beyond descripti^^^'^. 

The cause of this ^ttuichaly catastrophe may be accounted 
for, by the cylind<^(^^:jiaviug vent through the safety-valve, which 
was firmly the weight wdiich hung on the lever having 

been unfortunateiy slipped to its extreme, without being noticed, 
and the length of tihie i^cupied'in wearing before her machinery 
could be set in motion/ whereby the force of the steam would 
have been expeiid^-^these two causes iiniteilv confined the 
steam tilt the strength of the c}dinder could contain 

it, and it gave way with the greatest violence. 

The steain-boat was warped across the river and safely moored 
in deep water at Point Harmar, where it is probable she will 
stay several weeks, till her boiler can be repaired. 

A» her cylinders were all on deck, the boat has received no 
material injury from the explosion. 

By this accident 19 people were wounded; 9 of thenv slightly, 
10 so severely that 6 are since dead, hikI one man is missing. 


M. Guyton de Morveau, the celebrated French chemist, died 
at Paris in January last, lie was born at Dijon in 1737, ftud 
educated to the French bar: he belJ the office of advocate ge- 
neral to the parliament of Dijoi 3 t%: twenty-two years. Having 
a turn for the sciences, and particularly chemistry, Guyton de 
Morveau in 1776 founded u lectureship on chemistry, minera- 
logy, and materia medica, and gave the course himself for thir*^ 
teen years. . After publishing his nomenclature he was invited 
to Paris,, and made a member of the Institute. His most suc- 
cessful discovery was that of fumigating infected places* 


^ . LATB BAINY WBATHBR. „ . ^ . 

{n Yovkslii^^ as appears by the subjoined letter, the effects of 
the late raintr ai^ not considered as likelv to be disastrous. ^ 

» We hayg from, different parts t of thia^ as 

the quantity of rMn 
unusually heavy. . Tb^e has 
r u»^ a Kgreater qtentity . 4 eiini is 
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usual at this season— the showers, though more frequent, have 
been less violent than in hot summers, and not a single thunder- 
storm has passed over this city. The spring was unusually dry; 
down to the end of June the country was greatly in want of rain; 
and it was actually prayed for in churches so lately as the 30th 
of June. The showers whicli have fallen during the present 
month have not esceccled the supply which thfe country needed; 
nor liave they yet injincd the hay, except in some low grounds; 
but they have doubtless retarded the compi^ncemcnt of the hay 
harvest, and even prevented any hay frotl^^^^ing got. We sub- 
join a statement, in inches and tenths an inch, of the rain 
fallen during the three summer rnoiitliai^^Jhe last six years. 
The account for July 1816 is only taken inst# 


Atny. 

Jitne^ 

Mg. ; 

" Inches. 

, INCHES. 

INCUES. 

iNCH«& 

TotaL 

1811.... 3-6 

2-0 
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. B'*) 
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30 

91 
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17 
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1-4 
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1816..,. 1*4 

1-3 

i 2-9 
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iJST OF PATH^TS FOR NBW INVENTIONS, , 

To Thomas RuxtOn, of the city of Dublin, esq,, for a lock 
for fastening doors, gates, drawers, desks, trunks, boxes, port- 
manteaus, and other things requiring fastenings. — I4th May, 
1816. — 2 months. 

To Richard Francis Hawkins, of Woolwich, in the county of 
Kent, geiit., for a method, plan, or principle by which a tunnel 
or archway may be constructed or effected under the River 
Thames, or other rivers, for tfe^ passage of cattle, foot passengeis, 
and other purposes, — I '4th May. — 6 months. 

To Daniel Wilson, of Usher Street, in the city of Dublin, che- 
Atlst, for certain improved apparatus to be employed in the di- 
alillation of animal, vegetable, and mineral substaticee, and in 
various otli^ ppqccsses.— 1 4th May. — ^6 months^ 

To Willidm^ Simmons, of Wigati, in tlm county of Lanca*'ter, 
mi t^achci of accounts, toe certain improve- 
meataja|^«^I%l^ li^yed instruments or may 

ot cim H awaSl^^Hth May.— 6 ^ n V 

, 'ro„F|aj^|^rdw«, of Queen $tiiik ■ 

to ttojjwltn npd aq4 

•a to beyoiwVlNMlM^V.*^ 

To Philip (rfBrointejri i« ■*- 

^un^ totiiisi hew Method^ j 
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processes of brewing, distilling, and sugar refining.— 25 tli Mii,, 
— G months. 

To Christopher Dihl, of New Rond Street, esep, for his ii;;- 
proveincnt or improvements in the making mastic cement oi 
cjinposition, and in the mode of working and applying the san..’ 
Ij useful purpose^^vhich cement or composition he denominates 

Dihl's Mastic."— 25th May. — 15 montlis. 

To George Dodgson, of Shad well, in the county of Middle- 
sex> pump and engij|^"panufacturcr, for a method of simplifying 
and improving of e\tinguishing engines and 

forcing pumps.-^27llif •May.---2 months. 

To Ij^aae, of Orange Court, Leicester Square, 

engineer, fot i^^pbVcnlitits in or on the means of lighting the 
interior of ofihses, ihcafrcs, huildings, hptises, or any place where 
light may he requirodj^r-i^tth Ktay.-^6.mon{h|^ ’ 

To Robert Kemp, of tlie city o( and brass- 

founder, for improveuients iii the making or^^^aetiiring locks 
and keys.'r^27th May. — 2 moinha* 

To^'Johu Heathcoate, of Lmighborpi^^h, ‘w the county of 
Leicester, lace-mamifacturer, fpr certahi fmprtjvements upon a 
inaciiine or machinery already in use for making howory or frame- 
work knitted, commonly called stocking frame. — 80th May. — 
15 months. 

To James Ransoine, of Ipswich, in the county of SuflFolk, 
ironmonger, for certain improvements on ploughs. — 1st June. — 
G months. 

To William Sband, of Villicrs Street, Strand, artificial limb* 
maker, for certain improvements in the construction’ of artificial 
kgs and feet made of katlier and wood, acting by a lever and 
•piral spring. — 1st June. — 2 iqonths. 

To John Foulerton, of Uppeif^ P^ford Place, Russell Square, 
for various improvements in l^^n-buoys, can-buoys, nun- 
buoys, mooring^buoys, and life-bi^s; which improvements aie 
applicable to other useful purposes.— 1 1th June. — 6 months. 

To E^ivard Light, of Foley Place, professor of music, for cer- 
tain on the iastroment known by the name of the 

harp4n^i jvhich he intends to denominate the British Lute 
Harp.^'— I8th June.*— 6 months. 

To John Burnett, of Bristol, iron-founder, for hireottVolvii^ 
iron axletree, the mUiction of friction and ahimah labour, 
by the apphealm^^^hh wheels of carriages of every 
tiepi are off whilst travelling, an<|^ 

Jure.: lijbour.^203i'-,|^.;—2'/^ 
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MRTEOROLOGICAL JOURNAL KEPT AT BOSTON, 
LINCOLNSHIRE. 


[Ilio liiBo of iAsei».'ition, uitlos othcf.vise iitateil, i» at 1 P.M.j 


laicj. 

the 

TIk nno- 

Baro- 

* — 

.t. 

State of the Weather and Medilicatiuii 


Mo<in 

meter. 

meter. 

of the Cloudii. 

J'iiU' 15 

19 

57- 

30-15 ! 

Fair ■ ■■ 

16 

20 

52- 

30* 1 5 

I7air 

17 

21 

59- 

30-10 

Very fine ^ 

IS 

22 

69* 

30- 

Very fine • 


2 5 

a3* 

30*10 

Very fine 

f:o 

24' 

0;* 

30-20 

Very fine 

o 1 

Q5 


30-23 

Very fine 


26 


30-42 

Very fine — hrgan to rain in the 





evening and contirmed all night. 

sa 

S7 

60- . 

39 63 

Rained violently, with gale from 





the NW. ■ 

24 

28 

59* 

29*95 

Fair 

25 

new 

68* 

30-12 

Very fine 

2C 

1 

02* 

29*85 

Very fine 

2/ 

a 

63' 

29-89 

Very fine — thick fog came on In 





the evening from the East 

28 

3 

63- 

30*19 

Very fine — Do Do* 

29 

4 

71* 

30-20 

Very fine 

30 

5 


t. 

Very fine 

July 1 

6 ’ 

59* 

39 83 

Rain 

2 

7 

63* 

, 29-85 


3 

4 

8 

9 

63- 

60* 

^(r94 

29‘S^ 

bowery, with Thunder 

5 

10 

63* 

29 90 

Very fine — a thick fog at night 

6 

11 

61* 

29*93 

Showerywrainpdhard in the even^ 

7 

IQ 

67*5 

39-76 

Cloudy -^Showers in the morning 

8 

13 

6f5 

29*78 

Rain--~Thund€r at a distdnee 

9 

foil. 

67*5 

29-75 

Fine — Wind S-SE. 

30 

jiv 

i .!>^®* 4, 

ysir ' 

29*78 

Raiii — with Thuud^ 

U 


*9-70 

Rain > ? 


17 

8l* 

29-8 1’ 

Kaia j, " 

H 

18 

6l' 

30- 

Fair~a at noou 

i^l9 

6'*., 

39-92 




eak. 

39-75 

Showei'y||i|y9&^^ 


ift 

y cr- 

P V 







8tf 


Meteor<dogy» 

MBTSOBOLOOICAL 7ABLB, 

Br Mh. Cart, of the Strano, 
Fot July 1816. 
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NXL On Sir H.l>Ay\*s S(:^ 0 ^Lainp. J5y Dr. Urb, M.D. 
Prt^essor of Chemistry^ ?S c, ^ c. 


Tp Mr* Tilloc/i, 


Dear Sm, x krmit me to join itiv voice, to decisive testi- 
monies already published, in favour of Sir H. safety-lamp. 

1 was lately present at several experiinent^hteh place in ali^o^i- 
spicuous view, its wonderful power of givi|^. protection against 
the explosion of fire’^damp, so often fata^f^l^^niner. During 
a visit which I paid, a few weeks ago my ingenious 

friend Richard Griffith esq* mitting^-engih^^^^the Dublin So- 
ciety^ requested liiy assistance iu p'^opm*iin|^^^^xhibiting some 
experimental illustrations of lamp^ for fiis^ll^ervedly popular 
course of lectures on geology*. .Tiw Ifttnps were tried. I'he 
cage of one was formed ot ifd3u-wiVCj each mesh being l-20th 
of an inch in w,Wt%‘*r^the ^age ^vafs of eop}>er-wire, its 
meshes were e^h aboiit l-SOth of an inch wide, A table v;ith 
raised edges, painted &o as to hold water, and a large gla^s re- 
ceive* pf^s capacity of a cubic foot and a Jmlf were provided : 
the water Was jut inch and a half in dep^h. 

Things being in this Vvute^ a syplmn was introduced un- 
der the edge of the receiver, und the atmospherical air was sucked 
out till the w’ater rose withiivtp.a certain mark, corresponding 
to a known ratio of tjl^e whole volume. A gasometer filled with 
the compound combustible g^'^^|ahied from acetate of pota'ih 
by heat, was connected by plpc^,^lth a brass tube which 

was fixed tight in an tln^ugh Uie table under the 

receiver, and gas ^lov^i^^dl^d into iit> till the water was 
again displaced. 


Vdiious p»’ 0 })ortious of aljMmd g«w were u cd in di'fi. ** 
experiments. AVhei the 1^4Tfl|pyith its i>cKwed on, w 
introduced into the iccei\^44^BnUdnlRg d<^Yeu paits of atmo- 
spherical an and ouo ot ca*%ielted hytftogen, the flanctii- 
larged, but contitiued modtirate and ot a blue lambent a, pcir- 
ancc. When sis paits of ^ur Rnd one of gas weio lu<d, the 
flame wa^ nvorp vivid, fillidjaf the whole ; and when the com- 
bustible gas e^titnted l^^th of the ivKoJoj^ the flame of the 
wick was soon after the^^ftlIlp was introduced, 

but the ^ with gre^t violence within the 

iccagc, and disdOctly red hot : yet t^e flame did 

not the meshes, so Mhme the large 

^ wWch the lamp Wfun enveloped# 
At the dk ilortefl^ 

wires ' |b^ ^ 

\ol, 48 ^ ^ / ^^indiar 


\ disriOctly red hot : yet 
k|j$ the meshes, so w MinBe the large 
h? which the lamp Wfun enveloped 


I hot : yet Same did 
M> tkid 1 ttb«I!e the large 






^ (Rst^rted^ 
jiPKfiMdiiel 
^e}K.'«»ve «» 
I* flun}} b<d)^. 

' / l^iodtar 
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latter end of last May; to which I beg leave to subjoin siicfi 
practical observations as have occurred to me on the subject. 

For the accuracy of the facts, the public will of course impli- 
citly depetid upon* the Report of the committee. For the de- 
ductions that are here drawn fiom them, I alone am answer- 
able. 

The first experimetits that were tried, were to ascertain the 
friction of three differeNit axle-trees: 

A straight axletrej^^s 

Collingc’s pateut'^letree, 

And an belonging to Messrs. Bourne, mail-coach 

proprietors. 

These experhheiltl^ were tried with two-wheeled carriages, 
moved by weights a!id pulleys. The caniuges were placed first 
upon a road of woorl, afterwords upon one of iron, perfectly 
horizontal: the amount of the weight which put each of them 
in motion, was considered a$ the measure of the friction. 

The w^eight of the wheels of each caniage was deducted from 
the gross weight, because their* weight does not affect the fric- 
tion of the axletree on which they turn. 

The w'ciglit of each cairiage, aftci this deduction was made, 
was 7 cwt. 3qis. 23]b8. that is 890 pounds avoirdupois; thf 
V eight of the wheels and axletree may be taken at a medium at 
250 pounds. 

On the 

uoodenioad. On iron. 

The carriage on the straight axletree 

was drawn by •• 1 9 lbs. 11 lbs. 

The carriage on the patent axletree, 

drawn by .. .. •• .• 15 lbs. lllb^. 

Ditto on ^Ir. Boumc^s axletree, drawm 

by 21 lbs. 12Ihs. 

The diiferences that appeared in these experiments upon the 
W’ooden and iron roads, arose fioia the position of the tire of the 
wheels, which caused the tiie to sink into, or adheie more oi 
to the wooden road; the diffeicnce where running on the 
iron road was inconsideiable between the compared axletrees. 

The wheels of the two former carriages were common dished 
wheels ; the latter with Mr. Bourne’s axletree had wheels with 
spokes inclitied in opposite directions, or, as they arc called, 
double-disheS wheels*. To estimate the powtr necessary to 

overcome 

t Whcie wjiasb are %o dUbed or splajed, to tlirow the sole of the 
wheel, Its it sette spottdie ground, beyond the line let hill perpendicularly 
frutn the end ef tl»e arm of the axletree to tlie tlio not of the ftav#* 

whl pinch the pder part of die arm of the asUtree near the bncli-pin, and 

' will 
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overcome the friction of these axletrees, when compared with 
the power necessary to draw the whole load upon a common 
raid, the effort of the horses must be staled as l)eing equal to 
some given weight acting with a given velocity. Each horse 
drawing a mail-coach at the rate of seven English miles per houi , 
upon an ordinary road, may be considered as exciting a power 
equal to one hundred pounds. Sometimes a horse exerts nearly 
three times this power, and sometimes, on good roads, much 
less \ but, perhaps, one hundred pounds may be taken as an 
average 

We may fairly state, that as eleven pdU^da were nccesMiry to 
overcome the friction of the arms of the axletr(^e, when the car- 
riage was loaded with 890 pounds, if the arrds of the axletrec 
were loaded as in a mail-coach, with somethi^ inoie than four 
thousand pounds, it would require fifty poimus to overcome the 
friction of the axles ; for the power of four horses d»-awi:u;* a 
mail-coach on ordinary level roads, may be estimated at fi>'ir 
hundred pounds, one-eighth of vidiich, viz. fifty pounds, may be 
considered as the resistance occasioned by the friction of the 
axlctrees. i 

Creeping. 

Ill most carriages the arms of the axletrecs arc bent a little 
downwards, so that the wheels are four or five inches further 
asunder above than below. Besides this, in some carriages the 
arms of the axlctrees are hont forwards, so that the wheels aie 
neaier together before than behind. 

To determine the effect of this construction, which hy work- 
men is called the creep of the wheel, the following experiment 
was tried ; 

A two-wheeled carriage, with the axletrec bent downwards in 
the common manner, was drawn on iron by 1 4 lbs.; on wood by 
When the wheels were 41 inches nearer together at tl,c 
front than behind, it levjuiied to draw the same carriage on 
wood 26 lbs. and on iron 20 lbs. Hence it appears that it is of 
great consequence in the formation of a carriage with bent axle- 
trees, to secure the axletrecs in their proper situation, and to 

will pinch the upper part of the arm of the axictree near ifs shoiiIdvP. 
Doubli^dished vk heels are not iUhle to this defect, llie^ain supi i- 

fluous frictioOc arises from the circumstance hr*re allu to, may be 
calculated hy ahy meciianic, in anyghen position of the wheel, arising 
from the obliqdity of the road, or n*om its sinkim: into hoUs, 

* A variety of Opinions upon this subject are lield by ildFercnt authors, 
and by dijferent practical mechanics. As to the concldiious \ihir U 1 tiieaii 
to draw, it is of little consequence whether the force ol^iihorso in diviv/iiig 
a diinage be estimated higher or lower than t)rhat I ha^ilrwSQmcd. 

, PWveuS 



8G A Letter to the Dublin Society 

prevent them from being forced out of their proper direction by. 
the effort of the springs, or the giving way of any part of the 
work, whicli fastens the axlctrces to the carriage. 

The apparatus with which the fi>llow’ing experiments were 
tried, is fuily described in the annexed Report, Ry the liberal 
supply of rtiC!! from tlie commissariat, I was enabled to carry on 
tiie experinHuitj' with fecility, 

Part of the weight in the following experiments on two- 
wheele:! carriages was sustained by the guide-pole; the (luantity 
of tliis w’cight wdl'^d^^ritiined from time to time by a steelyard. 
It seldom varied; but to ascertain the ratio of any inaccuracy 
W'hich might this circumstance, when the carriage 

was loaded with, i^l^undred and three quarters, and when 
tiveniif pounds on the guide- pole, it required four- 
teen pounds to ‘draw it. When forty pounds were placed upon 
it. It require*^ fourteen pounds and a half to draw it. 

There could have been a difiereiice of more than three 
or four pounds in tlie weight upon the pole in any of these three 
experiments, w’hich coulrl not affect the draft to the amount of 
more tlian two oinicea. w 

Of the Effects of Springs on two-wheeled Carriages. 

Two carriages of similar construction, except that one luul 
no springs, and that the other had grasshopper springs, were 
compared. 

CV't» (/r$. U/s. 


The carriage without springs weighed , . 3 10 

Ditto, with springs 3 2 7 

To the carriage with springs, was added 4 3 21 

Making in the whole . . «S 2 0 

The carritige without springs weighed , , 3 10 

And carried a weight of 2 17 

Makin. 1 ; in the whole 527 


It appears that the carriage with the springs carried 2cwt. 
o(ps. .2i Ihs. more than the carriage without springs, yet on trial 
it rather preceded the other. 

The smne carriages were again compared, suUtji tilting elliptic 
for grasshopper springs ; 2c|rs. 7 Ihs. were added^the carriage 
without •^pringsi to up the additional weight of the elliptic 
springs, and the springs being preventci^from acting by blocks, ' 
the two carriages.kept together. 

The springs being. pemU to act, them was added to 
ciuriagc with spring^; 2cwt. Iqr, Tbev then kept togethetf 

Then 
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Then 2 (jrs. being added to the carriage with springs, it preceded 
the other carriage, the elliptic springs being thus brought more 
perfectly into play. 

The gross weiglits of each carriage, when reduced to pounds, 
were nearly as follows: — The carriage with springs 1008 lbs. 
The carriage without springs (52:^ lbs. From these expc'riments 
it appears, that in the first place there was but little diflcrcnce 
between elliptic and grasshopper springs, except what arose from 
the difference of liieir weiglit ; and in the next phicc it appearj, 
that the gross difference of vvelght carrie|-^y file carriages, with 
and without sj)i'ings, was nearly as 19 to. 6* 

But to show the exact advantage of in these experi- 
ments, the weiglit of the wheels and h(»lh carriages 

must be deducted from the gross weightyw^fee the wla els autl 
axletrees were moved independently of the sjjrmgs, only the 
weight incumbent on the axletree and wheels being liable to the 
offcct of the springs. The medium weight of the wheels and 
axletrecs of each of these carriages was. nearly 250 lbs. which 
b(!ing deducted from the gross weights of each carriap.o, leaves ' 
758 lbs. for the one, and 873^. tor the other; the jiioportion 
being nearly I to 2, 

Comparison of wooden with steel Springs, 

Vif'i. y/ s. ihs, 

A carriage with w()o<ien springs, carrying . . 3 3 0 

Ditto witliout .springs 2 2 7 

To eacli of these must be added the weight of the carriage, 
after deducting the weight of the wheels and axletrees, viz., Id albs. 

Making the carriage with wooden springs . . . . 5(>2Ibs. 

That without springs .. .. d 32 lbs. 

Nearly in the proportion of 3 to 4 ; and in this state the car- 
riages kept together when moving with a velocity supposed to 
he about five miles an hour. 

At the slow rate at which a horse draws a loaded cart, the 
carriage with wooden springs earricd*3cwt. 2 (ps. Olbs. being 
one quarter less than when moving at a quicker rate. 

Hence it is apparent that the steel springs had some advan- 
tage over the v;ooden springs, aiid that when the force of a num 
was employed to draw a carriage with and without springs, the 
advantage was hot only seen but felt. 

.Experiments upon four^^wheeled Carriages^ unth and without 

Springs, 

Two four wheeled carriages, as nearly similar as might be, 
were placed upon the wooden platfortn^ They WiBf« constructed 
in such a manner, that the load on either of them might be 
placed within eighteen inchest, of the gtou^id^ or raised to the 
' ^^4 . height 
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height of three feet and a half, or even eight feet above tlie 
road. 

The distance between the fore and hinder axletrees in these 
carriages was i/aie feet nine inches. 

These carriages were so made that either of them could be 
shortened, so as to brin^^ the hind and fore axletree within six 
feet of each other, Tliey ivere also so framed as to be stiff and 
strong in every directioii. Of these two carriages one had the 
springs allowed to p^ay, the other had not, 

fT-; - c»7t. grs, th. 

The first was lo<^€di^th .. 8 00 

Which, added to^t^iveight of the carriage, made 17 0 0 

The other . 6 0 0 

Which, added to^^'Weight of the carriage, made 15 0 0 
Both were t'onnccted with the peirameter, and the carriage 
with springs, carrying the eight hundred weight, preceded the 
other. To show that these carriages were similar to each other, 
the springs of the former carriage were now prevented from 
acting, and the carriage was' loaded with 6 cwt. 

The springs of the other cari|^ge were then allowed to play, 
and the carriage was loaded with 8 cwt. ; w'hen the carriage pre- 
ceded in tlie same manner as the first had done. 

The springs of both carriages were then made free, and the 
axles of one of them brought within six feet of each other; the 
other remaining at nine feet nine inches asunder. The weight 
of both vvus brought to an equality, and both were loaded at 
lot lorn. 


czot, qr^, Ih, 

The carriage with the short perch was loaded with 6 0 0 
Tlie other with the long perch w^as loaded with . . 5 2 0 

When put in motion they kept together. 

The load in the short perch carriage was then placed at the top. 
They both kept together. 

The springs of both were th^t prevented from acting. 

cwt, qrs. lb. 

The short carriage had a load at top, , , ,.600 
'i'he long carried, loaded at bottom, . . , , 5 3 0 , 


The long carriage rather preceded. 

These eSeperhnents were not performed under .flavour able cir- 
cumstances, W the position of the hinder one of the 

carriages hatfl^en accidentally deranged) bnt, f &g leave bore 
to report the of experiments wHi^; Im been repeatedly " 
triedjritH great at my own house* y 

y^^hesje witir the wheels at equal distances, and ' 

prev^ted bom acting : one loaded at tbp^ ^ j)tb4r 
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The carriage loaded at bottom carried 1579 lbs. 

The carriage loaded at fop carried 1505 lbs. 

Both carriages were then tried with the springs in action ; Ini 
i\6 difference appeared. 

From all this I conclude, as far as my experience goes, that, 
reeterU paribus, there is very little difference in draft between 
long and short, and between high and low carriages. 

It may be remarked, that the advantage of springs did not 
appear to be so great in those four-wheel^/carri^cs as in thv 
experiments on two-wheeled carriages, wbilh T have formerly 
mentioned. This arose from the weight in the four-wheeled 
carriages not being heavy enough to bend the'elliptic spring*?, 
upon which they were supported, with sufficie^ti^facility'^. 

Comparison of Roads. 

Two roads were formed, one of loose gravel, the other of 
broken stone. 

The carriages without springs w^erc drawn by horses attached 
to the peirarneter, one running on the loose gravel, the other on 
t he brokeii stone ; the former havi5% an additional load of seven 
luindred weight. 

The socoud carriage running on broken stone, carrying four 
hundred weight, besides the weight of the carriage, wheels, &c. 
They kept nearly together. 

The same carriages were made to run, one on the broken 
stone, the other on the well made pavement of the court. 

The carriage on the broken stone carried . • . . 5 evt. 

The ditto on the pavement carried 17cwt, 

The latter precocled the carriage running on the broken stone. 

The difference between pavement and a road of broken stones, 
in this experiment, however enormous it may appear, corre- 
sponds with others which I have repeatedly tjied. If, however, 
the stones are broken sufficiently uot larger than an inch 
and half diameter, they will oppose no very great obstruction to 
the motion, eitlior of a horse or of a carriage. 

It is therefore of great consequence, in making a road, to have 
the stones broken small ; and this may be effected by purchasing 
broken stones by measure, and not by weight. For workmen 
may be soon convinced, by the evidence of their senses, that it 
is iot their intere^st to break stones small, when they are paid 
for them by measure, as the additional labour which is necessary 

^ diuught expcdllKt to try the patieace'of ^the spectators by 

a reiteration of experjiaieats, which required considei^ble tmic for each 
*•1 petition, .lodec^,^ expyjritxients of this sortrequlrd luore time and a 
greater atlMdon to midiiti® than are fcuitabia to a public exbibitioii. 

V . for 
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iot the piirpo'^e is amply paid for by the inorease of bulk that is 
thu'i obtained. This I have found to be the case upon the mail- 
coach road between Edgeworthstowu and Longford. Over eight 
miles of this road I have been for, some years supervisor, and 
during that time I have had no reason to complain of the size 
to which the /Workmen break the stones with which it is re- 
paired. 

In the Report o{,ihc committee, a machine which I have con- 
trived for givi^g^^^ciirate section of a road is alluded to. 

It consists ^‘ii^lof deal, twenty-one feet long, three inches 
wide, and deep. On the top of this rail a frame of 

wood, eightert^^^es long, slides freely : one of the perpendi- 
cular sides of^l^^jmil is covered with paper. 

An arm of wooii, eighteen inches long, two inches wide, and 
an inch thick, is connected with the side of this sliding frame, 
by means of a common wood screw, upon which this rod turns 
freely at one end, as upon a centre. Near the other end of the 
rod a piece of fine black lead or pencil moves hotizontally, in a 
small pencil case, in which iys urged forward by a slender spiral 
spring. This long rail is to be laid on any road, the sfcctlou of 
which is required. The moveable frame, which slicks yxp6\\ t'ac 
rail as it is moved forward by the hand, permits that end of ilic 
liiovcable rod that carries the pencil, to lie upon the ground ; 
where, as the frame advances, it rises over every obstacle, and 
Biliks into every hollow in the road, in the same manner as the 
wheel of a carriage rises and sinks ; the black-lead at the same 
time marking the rise and fall of the rod upon the paper, as the 
frame advances. 

Besides this contrivance, a similar machine has been employed, 
for the purpose of delineating the path which that part of a 
carriage which isnipon springs describes * and at the same time, 
the path which theaxletree which is not upon springs viescribes. 

A slip of paper several yfijrds long, and five inches broad, was 
attached to one of the vertical sides of the guide-rkil, which is 
five inches deep, and is in the middle of the platform A per- 
, pcn^cular tm was fastened to the axietree of the carriage, so 
as to rise and fall with the motion of the axletree, as the wheels 
went overrany obstacle, of sunk iiito any ho|lpw\ A black-lead 
pencil, pf^ed by^a slender spiral at the 

bottom leC^ttk rod^ as to /mark its prOgre^y ^b 
tions, 

the carrki^iwbicb body^ w Spr^s^ rod wae 

; fcf^ished in with a 

of that;;^i'W' fbb 
%fhich that, as the pendls imte cibso 

v:4m. other. 
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other, the curves and inequalities of these two paths weie a^*cu- 
lately delineated, and could be examined and compaicd 
^ire. 

By means of those contrivances various problems, lelative to 
the motion of carriages and the effect of springs, may be resolved 
dt leisure, which could not, by any other means that I am a< - 
qaainted with, ho subjected to accurate investigation. 

Upon the whole, I be^j leave to obseive, that the chief thinn 
to be attended to is, without any coinpai isotlj the goodne^^'s lu 
the road. 

That the differciKC in length and height of carriages, wilhlii 
mod juite limits, does not much affect the draft of Carriages. 

Thdi carriages may therefore, except wherq they are obliged 
to tuiu in narrow streets, be of such a length as to permit tin* 
foremost wheels to lock round, witliout touching the body ol tlu 
carriage. 

That by lowering the centre of gravity of carriages, by placin', 
tlie luggage at the bottom of the carriage, the draft is not im- 
peded, whilst great additioi^al socniity is necessarily obtained. 

That no very great saving of draft can be expected from the 
dlffeicnt fonns of axloticcs. 

That every means of saving absolute weight, in the construc- 
tion of a <arii<ige, should be adopted. This caution wilfbe at- 
tended to by every person who cousideis, that in going up a hill, 
the ascent of uhich is one foot in twenty, the horses tliat draw 
the carriage must exert a foicc equal to one-twentieth part ol 
the weight of the caniage and fi its load, which, in a common 
stage-coach, is often equal to two hundred w’eight, and so in 
proportion to the acclivity of any hill. 

Tluit the application of springs to carriages, either for carrying 
burdens or for pleasiuo, tends not only to the case of the tia- 
vcUer, to the safety of goods that are carried, to the preservation 
of the roads, and to the duration carriages themselve% btit 
that they also mateiially facilitate their draft. 

That the form of those springs, jivovided they are properly 
clastic, is of no groat consetjucncc. By properly elastic, I mean 
adapted to the medium weight with which it is proposed to load 
them ; for where the ^jirings arc strong, and the carriage not 
sufficiently loaded, much of the advantage of springs is found to 
be warning, 

U is therefore much to he wished, that some means jraay be ob- 
tained of proportioning the pj^iability of the springs to the different 
weights witli which they maybe loaded at differ'ent limes. Who- 
over has travelled ak^ in a mail-coach has felt what I al- 
lude to. 

And,^ 
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And lastly* that wooden springs may be advantageously ap- 
plied to coiimioD caits. 

1 have employed them in four one-horse carts, that have been 
in dmly use, for nearly four years. These carts are usually loaded 
with fourteen hundred weight, and are much employed ip car- 
rying stones for the repair of roads. 

I liave tried stnittht and elliptic springs, and have employed 
both sorts suecets^y. 

A piece of coq^oQ tough qib, five inches and a half deep in 
the middle, tWsfm^ deep at each end, and three inches broad, 
mounted opIB^i^acliles at one end, and with linKing plates at 
the other, isi4iN||l,and durable. 

The irott'UMlitiOf the shackles may last for many years. The 
wooden spring Vnay ^ tenewed at any time fot about ten shil- 
lings t and I am qqU sarisfied that these epiingti wiH soon be in 
common use ambag comtnou carriers. 

1 have the Wtoqr to be, gentlemen, 

, "Yim obliged and obedient servant. 

Rich. L, EjMxpwonTH. 


XXIII. Report of the Committee of Natural Pfalosophp, ap- 
pointed by the Dublin Society, on the Experiments upon 
tVhed-carriages, made by Mr. Edgbworth, oh the 2S/h 
of May 1816, and succeeding Days, at the Dublin Society’s 
House, Kildare-street. 

Dk . Litton having kindly undertaken, at the request of this 
committee, to take notes tui them of the Experiments on Wheel- 
carriages, 

Your committee proceeded to form a Report thereon ; but Mr. 
Edgeworth having favoured them with some observations on 
these experiments, yoftr committee were of opinion that sneh 
comments, with a statemefit of the experiments, iq conformity 
with thb iKdes of Dr. Litton, would answer the object of the 
Society better dien a mete Report by the committee y rimy thiere- 
fore beg leave to, lay the statement and the comments before the 
Society. 

The apparatus employed in these eaq^rimeptewai as follows: 
A pulley aeven feet in diameter, mounm'dTOhssfIseirriage which 
can be mawn fonvatd by men or horses* ri'lfnfeipptw a email 
centre, an4 hqs been <^»cttted wll^ ee tp hove 

neaily the sns^uracy of a balance. Mr. EdgeW^ii‘'‘heA given 
the name of pebrameter to this machine, IV the 

ftiction hrisihg kmad the motion of its axis, t^^bnaditig of 

^ ' the 
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the rope which goes round it, the whole machine was so raised 
as to place the wheel in a vertical situation, and one hundred 
weight being suspended at each end of a rope that went round 
this pulley, their equipoise was overcome by placing half a pound 
on either one side or the other. 

To compare the draft of twd carriages by means of this wheel, 
one end of a rope passing round it must be fastened to one car- 
riage, and the other end to another; if, then, rfie peirameter be 
drawn forward, the carriage which moves thf .easiest will get 
before the other, and by adding weights to tbafcwhich gets fore- 
most, until both proceed together, the weig^' fkm added be- 
comes a measure of the advantage in the coturthMition of one of 
tliese carriages over the other^ or of the road^^pon which they 
move. It must be observed, that the draft of carriages thus 
compared, is not to be determined by one of them preceding the 
other, but by the weight which produces tin emaiity of draft. 

Two parallel road*:*, or trackways of deal plank, were laid so 

to be level in every direction ; all the carriages used in tliese 
cxi)eriment8 were guided upon the roads by a guide-rail placed 
between the planks. The pole of each carriage was provided 
with brass rollers, uhicii ran on each side of the guide-rail to 
present the friction, and uncertainty of flaunciiei^ and guide the 
carriage when drawn forward. 

To overcome the vU inertia* of the carriages before they were 
brought into competition, a detent was applied to the peiramc- 
tcr, so as to prevent it from revolving till the carriages had ad- 
vanced some yards. Pieces of wood, fi\e-eighthb of an inch in 
height, were nailed upon ehCli of these trackways, to represert 
the mean inequalities of a road^ which had been ascertained by 
Mr. Edgeworth, by a contrivance of his invention, to be equal 
to that height. 

Comparison of Axleirees by means of the Peiramrfer. 

A carriage with a straight axlctrec, greased with anti-attrition 
cornpobition, was compared with a carriage having Coilinge's 
patent axtelree, each weighing 3 cwt. 3 qts. 7 lbs. 

on^ (/-r. 

U he straight axletree was loaded with • « 3 ; 0 

CoHinge’a wUI> 3:2 

When drawn forward <Ni the toiooUt plank road^ by the peira- 
meter, they kept tt^etber. 

Comparison ^l^rees by means of affixed Pulley. 

A oaitiagie of equi^ mounted ou wheels, of Messrs, 

llourne,, was c^pared with the two forater ; each was loaded 
with 6 cwt. * ' 


On 
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On the On the 
wooden road, iron road, 

A carriage with strai&ht a:lcletree, was 1 
■ drawnby .. .. 191bs- by 

jDitto, patent axletree, •• 15 lbs. «— llibs. 

Ditto, Messrs. Bournes* axletrce 21 lbs* ~,12>lbs. 
N. 8. Messrs. Bournes’ wheels were of the kind called double- 
dished. 


Comparison of tke Modes qfOreamg. 

The patent a^‘Straight aaletrees being brought to an equality 
of draughty wh^u' drawn forward by the peiraineter^ and greabc 
being bubsti^^ for anti-^attrition composition on the straight 
rdetree, the though loaded with two quarters of a hun- 

dred more^ preceded the straight. 

Your Gommittee ^nndl vouch for the accuracy of this experi- 
ment, on account of thtr^j^lessure of the crowd. 

On the Effect of hendhtg the Arm of the Axle downwards, 
so as to prodiictf what is teamed a Creep, 

A two-wheeled carriage with the axle bent downwards, wa** 
fh-awn on iron by 14lba»; on wood by 14 lbs. or 14 
The axle of this carriage was so altered as that the horizontal 
^ ither in front was four inches and a half, and the {>oints of the 
.^.rcumference, of the wheels in front, nearest to each other. 
\\ere six inches above the road. The carriage was then just 
tiiMwn on wood by 26 lbs.; on iron by 20 lbs. 

On the Effects^ Springs on T^Orwheeled Carriages, 

Two carriages of equal weight and similar construction, were 
^ried by the peirameter, one having grasshopper springs, the 
other without springs ; that with springs carrying 8 cwt. 2 qr^^. 
preceded the one without springs, carrying 4 cwt. 2qrs. 7 lbs. 

The same carriages were again compared, substituting elliptic 
for grasshopper springs } 2 qrs. 7 lbs. being added to the carriage 
without springs} when the springs were prevented from actings 
the carriages kept together ; the springs being permitted to act, 
there were added to the carriage with springs, 2cwt^ lqr.»^tbey 
then kept together ; on 2 i\xb, being aaded to the carriage with 
springs, it preceded} the springs bei% by^this brought more 
perfectly into play. ^ 

Comparison of umden mth sleet Rptir^s, 

cat, gr$, ibs, 

A carriage with wooden springy, carryittg ,, 3:8:0 

^ A carriage without springs * 2 : 2 t 7 

' ■ ' ’ were 
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were of equal draft, moving at a quick rate. At a slower rate 
judged to be about miles an hour] the wooden springs car- 
ried 3 cwt, 2 qrs — being 1 qr. less. 

The Efficacy of Springs in aiding Animal Exertion. 

A man drew, with his utmost exertion, a two-wliee!ed car- 
riage with wooden springs blocked, which was loaded with 2 cwt. 
a given space in nine seconds 5~1 cwt. 2 qrs. were added and 
the springs permitted to play.) — vrith a similar exertion, he drew 
it over the same space in 8| seconds. 

N« B. It is to be observed, that in all tbes^ experiments tlm 
load on the guide-rail was made as nearly the sjame as could be; 
judged by lifting; but in order to ascertain bf^ jar a difFerenre 
in this respect might affect the results, the following experiment 
was made, — In a carriage having the entire, load 9cwt. 2(p.s. 
7 lbs. the weight on the guide-rail w^as 40 lbs. ; . the carriage was 
just put in motion by a weight passing over a pulley of 14 J lbs. 
when the load on the guide-rail was only 20 lbs, the carriage 
was put in motion by 14 lbs. 

On Fottr -wheeled Carriages. 

Two four-wheeled carriages, as nearly similar as possible, were 
placed on the wooden platform. They w^ere constructed in such 
a manner that the load on cither of them might be placed within 
eighteen inches of the ground, or raised to the height of three 
feet and a half, or even eight feet above the road. The distance 
between the fore and hind ajletrees in these carriages, was nine 
feet nine inches, and theyvwVeso made, tlMf each of them could 
i)e shortened so as to bring the fore and liind axletrees within 
.‘ ix feet of each other. Of these two carriages, one had the 
storings allowed to piny, the other not, ^ The first was loaded 
with 8 cwt. the other with 0 cw^t. Both were connected with 
the peirameter, and the carriage with springs carrying the 8 cwt. 
preceded ifie other. 

Tlie spri|igs of the former carriage were prevented from act- 
ing, and the carriage loaded with 6 ewfi ; the springs of the 
other carriage were made free, and it was loaded with 8 cwt. ; 
when this carriage preceded. This experirhont proved tliat the 
di*aft of the^ carriages jw^ the same. 

ITie sprii^s of 'hoth .cartiages w^ere then made free, and the 
axles of o^^of them sucrfeet of each other; 
those of the 'Other ^r(a^,:remainihg at nine feet nine inches 
iusuihler; The weight foth Was brought to an equality, ajid 

l^th were loaded at ^ - 
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mips 

The carriage with the short perch nas loaded with 6 : 0 
That with th*e long peieh with • • « • • 5 : 0 

When put in motion they kept together* 

The load in the short perch caiiiage was placed at 
the top* They both kept together. 

The springs of both were then prevented from acting* 

The shoit carriage had a load at top of • . . • 6:0 

The long carriage was loaded at bottom w^h • • 5:3 

The long carriage rather preceded. 


Comparison of 

Two roads wert fermed, one of gravel, the Other of brokei 
stones; two carHtgea Without springs weie connected with the 
peirameter, one on gravel, the other on stones; tht 

former having a load of 7cwt. the other of 4cwt.; they kep* 
nearly together. 

The same caniages were made to lun, one on the bioken 
stones, the other on coarse pavement : 


The former had a load of • • . . • * 5 cwt. 

The latter *. .. 17 uvt. 

The latter preceded* 

In another es^eriment, 

The 1st had a load of • • * • *4. 1 cwt. 

The 2d of lOcwt. 

They kept together. 


Experiments were also tried in order to ascertain the advan- 
*a^e of covering the stones with straw, but little advantage 
seemed to result. ^ 

Your committee cannot close tbls Ropoit without rctinnins; 
their sincere thanks to t)r, I^ilUin, 6>t the zeal ilnd intelhgeiu 
with which he attended and reported these experiments; and 
.Iso their perfect approbation of the unwearied attention anr^ 
skill with which Mf. William Edgcwoith conducted the detail 

R. B* 


TndMAS BaoW 
F. 


\XIX. On the Anatomy of Vegetabkt; intended to^suisiituie 
many important Truths in Phyiohgyo . Mrs^ 

^ Tomr.Tti^k. 

Uaving now cotjppfettd tbp fa^dafion of ve^fftife 
shall hope to Wlho tiegular eeri# ofdiMttlt^ 

>rrected from many t£9|wn‘Ors, doubt and astonishment which 
^ ♦ (often 


mv 

fj^rre 



many imporWit Truths In Phytohgy. 07 

(f f>en while learning) were too apt to disorder the clearness and 
« o^icisciicss of the picture. So frecpiently has the whole now 
been miowed} *^0 coiitiinialH have 1 gone over the stune j early 
anangerrent, that I can vviih more perfect peispieuity, and I 
hope ceHohiry^ show the manner in which plants are foimed; 
the niOchairs»ri they po<‘ses« \ the impossibility of their being ut 
till ; snow the poMcr which food has on plants, the 

\aiiety of alterations it will produce iu their appearance, and 
how truly eacli change is adapted to the situalioii| soil, find 
aspect foi which it was made. 

Hut befoK‘ 1 eominciice this account, I owe to myself and to 
the public, to show the manner in which oty whole •'tudKS hd\v^ 
been i^gulated— that they may l)e proper wtees of the cicdiC 
due to inc, whether I deserve the eoi|(fidenc^^ I have ventnr ed to 
claim, since inj ofteiing is, I understa^id, thought to be a‘\steia ; 
instead of that whieh it really is, ane^actand uf altered daily copy 
of Vvhet Nalmc* truly piesents each year in the tniuHtrtof a plenty 
and uhicli any person possessing a common microscope may 
see, provided they will follow the picture as t have done, by 
u duiltj iftneio of the increase of the inteilor of each vegetable, 
fiom the hist of its commencement to jts decay. — In explaining 
the manner in which 1 have folloiVifed the study for the last six- 
teen jeais, I may without exaggeration say, that I believe no 
one has ever dissected or watched plants with the unw caned 
diligence and patience that I have 5 taking up a fresh plant of the 
same kind eveiy three days foi nearly four years following, watch- 
ing the interior picture, and pui suing each iVifrediejU from its 
first fVnmation to its peti^'tion, and Jjfifjpce to its dtstructioii. 
Cominced that n plant wips only to be well known by th*" i)ro- 
gressive pictme, I (beside 5 ^allotbfrj[;^is 5 ^ctions)bubuiittcd to fhfs; 
and have gained more knowledge, ahd ^profited more, bj this 
method, ^jthatt by any otlier pieviously tried. I have been re- 
peatedly Wd that my dissections are admirable, but that my 
s}%tStitSao^Admissil)le. I have no $y«tem». I think I may ven- 
ture that any one who should see the natural specimens 

I could would be convinced in a moment, because they 
Cftplain themselves, I low is it possible that the sjwcimeus can be 
tiue, and yet the facts they elucidate, and bring t 0 light, kausk? 
I Imw witifibegreutejtt earc avmdcd formipg any system^ but 
that whidin>^e?^»<}UsectMs themselves plainly establish. To 
prove this,, I shall bring* asf an example the seeds formed ni 
the roots,’* <md mentie^^te sped!tn<?ns, and giui tl e 

drawings as tliey natal^^ appe^ in ther tree, and as I took 
Ihaiti) and ask my tfeadter wheftofT*Wy^other explaAa^iion can be 
gWlit of snchtia mm of plain Aufts ?^^hj|Stotembcr laying 
open the whole vopt of a beech, aunl^^ I diseovcied a i}uantirv 
Vol, 48, No. 220* August '' f -r 
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of powder forming in the extremities of the side^roots* (Plate L 
itg. U) Continuing to open a frcsli tree as the season advanced, 
and fdlowing up the ingredient in the interior, I saw that 
powder soon coagulate and form into balls, which, increasing hy 
degrees, moved in a few weeks through the root in every dfi^ec** 
tion, till they all centred in the different vessels of the amatpuin 
(fig. 2), and then mounted in a slow movement, tied tog^ 
a slight thread of th()itne of life. Continuing mv exann^tt^n, 
I suddenly discovered tliat the balls hadleft the a^niutn t^lin- 
der^and were coljkwted around diflfeient buds at the extremity of 
the last year’s shoot (fig. 3)* In my nextspecimras I saw that 
the balls were entirdy left to thcmseives^ while olli the bui^ were 
in the very act of ’Apining up into the new shoot. In the fol> 
lowing apcetmen they were regularly fixed there, the shot^ 
being just formed by fresh flow of the sap, and completed 
by ^is process. The omtt appearance showed the balk eject- 
ing at the bottom of the new shoot, aggregated into the figute 
of a mulberry (fig. 4). t now redoubled my attention, impatient 
to see what vffipuTd follow | when 1 found that a vessel haa been 
formed (while jhe bsdk were collecting), and had dipped into each 
separate bud (0,0^0). The next process was the running in of 
the balls into this vessel (see MM), when so many were reguloiK 
dropped into e,eh ptviearp, drawn in by degrees by means of 
the line of Kfe ttmich tied Ul the balls together (fig. S). As soon 
as the balls entered the seed-vessel, a part surrounded them and 
seemed to fix them in their appropriate places, and the seed- 
vessel closed j but on cutting it open several times ufithin the 
next fortnight, no fotldw;t cmmge had tideen place ; but a very 
great alteration m the Kower, had gained its calyx and pe- 
d'mcles. In less than ^ fortmght more the flower was sufficiently 
advanced to eommenc^.l^ fiructification of the seedsjaud tlie 
line of life passing tiurougn each ball, a figure began to bc^|wr- 
cetved in the inte^ 1 ^ fJme-teed) , which was 
embryoqf the plant. And the following specimen. ntost 

plainly, that tiioSei very halls, formed at the extremitM^ the 
side-roots, Atoning through the middle root to tfie ami^aim, 
and fixed in tiie s^-vessel, were really the heart, 
since the progrestive picturesfinished by the growth ya M>- 
hryo in the halt. ^ ^ 

Is this a system 1 or, Is it not rather toe exact «« 
mtenor pre^ess of a plant, m which neithpr tbesaMMSpaq ^or 
even the reasm of the dissector has f )^my, 

1 think, followed my copy ; my speciWMfM oxagtiy nhiR^ 
feient pictures I ha«4.explau)M. Kow then can'^to be. gm, 
and tim eiq|daaation fa^, since th^ are r^;i^ly traced to the 
fructification of the sc And how can they be nou^uhnitot, 

since 
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since we follow till the embryo grows within, and till the seed 
puts on all its outward cover? Between the commencement of 
this picture and the completion, above twelve specimens are 
drawn and exhibited, showing them in each different state. How 
can any one forge all these, and make them exactly agree with 
ike plant f And if they are acknowledged to be true, how can 
such plain facts be otherwise explained? I have given this exam- 
ple, merely to show the manner in which I study: it is as nearly 
that adopted in chemistry as possible ; since in botany you fol- 
low with your eye the object from state to state while gt owing, 
and must tlierefore perfectly understand the manner of its com- 
position j while in chemistry the matter is d^(j%^mposed and re- 
composed again. Both means can ddmit of true facts only, and 
each that f wish to establish will be given with equal clearness 
and piccision. The following proposition^ 1 shall first cleaily 
explain, as they arc absolutely necessary to the obtaining a 
thorough knowledge of the forms and nature of vegetable life ; 
and may be called fundamental maoAms^ wh^ch ^ttght first to be 
proved ti z/e, to open the way for more practiCid laws. These will 
show what a plant is; and indeed, in describing and drawing up 
the comparative anatomy of an animal and plant, in this Maga- 
zine for August 1815,1 exactly fixed those mhrfcs of division which 
this and the next letters will more clearly illustrate. 

The chief truths 1 have hitherto endeavoured to make known 
are these ; the proofs of which I shall enforce with as much ex- 
pedition as possible. 

1. That there is no perspiration in plants. 

2. That there is no circulation of sapuy 

3. That the spiral wire is the muscle of the plant. 

4. That the leaves arc the lungs of the pl^nt. 

5. That the different divisions of the leaves formed of the 

elongations of the bark and inner bark vessels. 

6. That ttie hairs and instruments oS that kind are the means 
which Natpre takes to form the different juices according to their 
various affinities. That these figures weire tak4li far perspiration, 
but are in teidity liquids received from the atmosphere and flow- 
ing into thb pflint, not a juice running from iU 

7* That the root is the laboratory of all plants. 

8^ That the heart <rf the seeds is formed in the extremities 
of the side^roots. 

9. That the flower is also formed in the middle root, and the 
pollen hi the Cap root. 

10. That the cori^la of n flower is formed by bubbles of wafer 
placed in rows, and Owes all its beauty, aCiid the lightness of its 
tint, to the refraction and reflectioit ofj^ sun on the drops of 
water which form its pabulum. ^ - 

G % 


11. That 
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11. That the roDls uucl leaves of a pliant will most exact K' 
mark not only what is the soil in which they originally grew, 
but the situation from which they caine^ whether a water plant 
or a dry plants a rock or a. valley planl^ &c. 

12. Tliat the wat^r, aiul semi- water, and rock plants aloiio 
can be said to have direct air-vessels, tliough 1 have found them 
in parasite and early spring plants^ such as the crocus and 
clnih. 

13. Tliat the leaf owes all its mechanism to the gatherer 

alone. > 

When I have shown the absolute truth of all these propofti- 
tions in a wav, F iiope, tlmt cannot well be contradicted, I have 
many more w’ith ivhich constant dissection has aetjuainted me, 
which will attogeihfiT (I flatter myself) exhibit a regular 
system formed by Ndture^ and cs lab Us lied in tnith ; which may 
at last force even on those learned botanists, who 

have such a holy horrorbf committing themselves, that they dare 
not trust their Superior minds to hold the scale between truth 
and falsehood, and try the argument by a fair exanniiation, aiid 
by the complete .c6nsisteucy of the opiniojis. 

My first proposition is^^*'^bat there is no perspiration in plants." ' 
1 have already wiiitJ much oh this subject. I shall now therefore 
only recapitulate the simple facta, and the manner in which I 
prove that there is none. I shall first show the difference be- 
tvveccii perspiration and evaporation, since to comprehend terms 
clearly, elucidates a subject beyond any other means. Perspira^ 
tion is a matter thrown off in Us liquid state, from apertures 
contrived for the purpose, being a, matter injurious to health, 
and therefore necessary to be repelled : it is often seen in drops 
of water on the skin.. evaporation is merely a sign tluit water 
exists there. It flics bff in vapour unseen; and whether it is or is 
not condensed, again, depends on the presence or a||^sence of one 
of its constituents, hydrogen, whiclt, the moment it ap|feftrs> has 
such an affinity for oxygen that they directly }omjsca^ f^eeompose 
water. Now tblfi cjiicf proof wliich Hales gives of th^perspUatioii 
of plants is, that if you place a vegetable in a drops of 

water will soitfn run down the interior surface. true } but 

i^i easily explained; Oxygen flows in quantities fybt^^ery healtliy 
plant: it is takeii from the decomposed water in the vegetable, 
and the hydrogen is secreted. IBut when a plan^Ai^^ oppressed 
and sick, lit parts with this gas^ and this is shown lily the damp 
clammy feel it acquU^^jAs soon therefore as coiifined under a 
gl^^Jthput free*Ai^|!]^ms to lose Us hydrogen; which im- 
^Plately flying it had b'eforfe given out aud/qw- 

j^d, lliey form. water. But turn a ^rong 

"mugiufiGi ofi the under the glass, and not one drop 
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<jf water will be seen to ooze from the plants though (if any 
escaped) the magnifier would make the bul)ble.s as big as over- 
grown peas. But it escapes in air ; and th.e joint gases tigain 
compose the water, and uhich runs down the glass. 

The philosophers of the last century, not being in the habit of 
examining plants witl^ the microvseope, thought all those figures 
discovered on the cuticle of the leaves were uncovered bubbles 
of water, because they appeared clear and pellucid. But all 
these figures are either cuticles formed by balls standing on high 
pedestals, or figures of a still morecuriptis make, resembling retorts, 
taiciirbit*^, and cylinders of various sorts and sizes, divided by re- 
gular valves, and formed to produce vacuinnsj to separate water 
into its component j^arts; in short, established for every purpose 
of chtiinicat affinity; by which means the juices arc received from 
the atinosphi i'(\ and changed to the matiy ifempoimds necessary 
to compose the various juices of the plant, l^hat balls standing 
on stalks or long retorts cannot he perspiration, e\^ery one will 
yradily own : — hut to make the matter plainer still, take two 
plants of the same sort, expose one to the open atmosphere ; 
“hade the other above. The first will be probably covered with 
'lew; the other will remain perfectly dry,, not the smallest drop 
ajjpciiriug (m the leaves. Where then is the perspiration ? Place 
Mils ))lant in a room, and it will receive dust like any other fur- 
niture ; nor will that dust agglutinate or thicken : on the con- 
:rarv, the smallest breath of wind will disperse and blow it all 
0 )T, leaving the loaves perfectly clear: — a positive proof that no 
water can ooze from the leaved, or they would exactly resemble 
ihe plant when disordered with the honey*dow,,and be as nasty 
ill appearance as they then are. And how deformed Nature 
would lie ! for one of its greatest leauites M the vivid green and 
cleanliness of its shrubs and trees. Would not the dust stick on 
every part; and spoil all its beauty; or roll olf in large balls, 
smearing the leaf as it passed? It is astoukhing that this ob- 
jection shOuiid not occur as so very obvious. ^ 

The nextr oroof I shall give of the impossibility of perspiration 
IS, that every1|||ctablc possesses an impervious skii^ through 
which not a d^^of water can pass. To understand Slid be cer- 
tain whether pifeits do or do not possess a skin capable of shut- 
ting out all mijbWard moisture^ independent oi the figures or hairs 
already meh^i^ned, I procured with grea| labour near thirty 
different specimens of this impervious cull^^dl^ which however 
1 must ol}serve that the pores were 'I' he skins 

w^ere taken fr(»m the outward cuticles and petals 

of various plants. Placing them on the interior 

^idc upwards, 1 rubbed with the greati^TO^eV ^vith my finger 
covered with very fine cafnhtic^ and S(0|j^’’^p|n[d that my con- 
' G 3 ^ • jectures 
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jectures were right; that the mark was only that of the open- 
ing pabulum below, impressed by constant motion on the upper 
cuticle ; since friction it left behind neither pore no^ pat- 
tern, but an impervious skin so very fine that not even the solar 
ixiicroscope could display its net-ivork. JCheir skins were almost 
all dike, though some were thicker thanothers :~some indeed 
are so very transparent that the liquid appears uncovered, till you 
touch it, and prove that it is contained in a vessel, which, though 
so thin, is also so strong as repeatedly to bear detonation* Just 
the same is the ciiticle with which most of the sand plants are 
covered, which take in so much nutriment. Just the same is 
the skin which covers most plants, but which is so very transpa* 
rent, that I am often obliged to place a hair with it in my sliders to 
mark that there rsan* object there,— as it is to be seen by the naked 
eye only when placed in a cross light. With such a skin, then, 
how esan the water pass in and out of the vegetable, but by 
means of the hairs? And if there was no such cuticle, how would 
the decomposition of water be effected ? since the liquid would 
leave it one pore, as fast as it entered at the otliers: — whereas, 
secured by this skin, it is Xo be seen under the cuticle bubbling 
into air, just as it does yrtien exposed to the Galvanic wire in a 
glass tube, when water is decomposed. It is by the consistency 
of my plan that the truth of the whole should be tried. One pro- 
position proves the next— till, copied from Nature, it forms one 
circle offsets, my mind was wholly incapable of suggesting, ex- 
cept by being led through them by living specimens. Sure uo 
more reasons can be wanting to prove the mistake which philo- 
sophers have made jfo this respect. But there are two or three 
more as convincing; 

The sand plants^ rock plants, take almost all their nutri- 
ment from the atmoppliere, their roots being incapable of be- 
stowing anyj or most a very trifling quantity; But if they 
are to lose agmn in perspiration the greatest pa^jt^what they 
receive, how they to be nourished ? It is th#V^ttt of the 
impervious skiiv in the rock plants, w^hich leav^'them open to 
imbibe aj[|,- the nutriment they require, heirig^l^t withtnit 
hairs, bd^wireceiving the dew, &c. direct But the 

sand ptent^ having a quantify of hairs and ii^uments, have 
Uw m^Tvious cuticle^ absorbing through these, an exces- 
sive quantity of nourishment, which thus enlera^e plant. It 
was theae plants that were said to perspire so mueh^ and it was 
this liqt^ collected from the broken instninients that they called 
perspit^fion^ whereas it is all to be seen entering the plmiifrom 
every hair, atid th\xp meandering in vessels made for the p'ur^ 
pose.- ' ' , 

Of what use per^iratiou be to plants that hiave little or 

no 
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^10 heat^ no exercise, that deserves the name ? What is the use 
of perspiration to animal life? To free the blood from its re- 
dundant water ; to expel from the botly those particles which 
from repeated circulation have become acrimonious. But there 
being no circulation, ^ere is no matter to become hurtful; and 
as fresh matter is hoimy sent into the plant in every way, it can- 
not want cooling; since the highest heat the plant knows is 
<iuring fructification, which never exceeds 13® above atmospheric 
heat at that time, and can therefore be in no danger from so 
trifling an increase of temperature. Wliat then is that matter 
which philosophers collected, and called perspiration ? It is a 
matter which, instead of proceeding from the plant, is wholly 
drawn in from the atmosphere, and taken from the broken hairs; 
^nd whicl) may be regitiarly traced descending from the points 
of the hairs, and thus from valve to valve, till it enters the plant. 
Had simple nutriment alone been necessary, a naked pore would 
have been snflicient. But to form tXie juiciBS according to die- 
viical affinity f and specific gravity ^\vo,nted more instruments^ far 
more preparation; and this is the reason of the very curious in- 
ctnunents constantly seen on the leaves, and the strange figures 
presented to our view : few of the hairs that are not double; few 
that have not many valves, to alter the juices by degrees as they 
meet. 

I could add many other reasons against, this established idea 
of the ])evspiration of plants,’* did I not fear to tire my reader, 
and did 1 not also consider that 1 have given amply sufficient to 
»:onvince all those who are not resolved not to be convinced. 1 
am sorry to say, In botany tlicre appears such a holy horror 
of changing c^tablishe^l maxims, that scarcely inathematical evi- 
dence against them will suffice. This nftuyti.at once put an end to 
every improvement in the science. And Vjet no one can be more 
against admitting facts without strict evidence than I am. But 
exauiinaticm should always be bestowed. 

1 now^turn to iny second maxim, That there is npetretda^ 
tion in plants . When rea<Ung again (and still stricter at- 
tention) t|||^;^xcellent work of Sir J. E. Smith on Botany, (the 
best cothpeip^m I know of what Phytology th\s time) 
I, to iny surprise, discovered that Mr. jKni^t considered 
both bark^uice and sap as the same liquid^ and forming but 
one sort. This at once accounts for the strange mistake between 
nSf concerning the sap, and its return through the bark« I shall 
uot stop long to consider how he can esteem as the ^me^ two 
liquids so diametrically opposite in every respect, when 

analysed are so essentially different: the one foribi^ of a fiprt of 
gluten and albumen extracted from the earth, and pri^ably 
proceeding in part from the und^groupd ▼cgetables, pf whim 

G 4 the 
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the earth is fuH; the other drawing its foundation fiom the at* 
mospheie* and composed of the narcotic principles, tannin, oils, 
extractive matter, gums and rcsjiis, \,c. Thus they aic as 
various in their effects jis nnh^e in their cippearance ; the one 
tanning leather, the other having no eff^ of this kind. But 
this confusion has aiisen from the fiis, ^cre the tuipentine is 
apt to spread not a little into the wood, and thus ini.t with the 
sap, which, in this case, loses a little. But its o\ei running its pro- 
per bounds is no reason for reckoning tlie two juices the same : 
the one is compounded in the leaves of the tree, the foundation 
taken fiom the atmosphere ; the other pioceeding from the 
juices of the earth, and to be consuloied as the li(|uid of the 
ground rather than the juices of the plant. 

I sbadl $rst show how the baik juice i:* foimed. It is composed 
in the pabuhim of the leaves, to which the juices (taken by means 
pf the hains from the atmosphere) constantly conhibuie ; and 
when the pahuhim is completed, the rest of the juite^ flow in 
large vessels froai the leaf-stem to the baik. Now this is what 
/I/?, Knight calh ** the return of the sap/’ But there is not a 
(hop of sap in it, and his mistake arises from taking tfie muscles 
for sap^vessels. Hiiwever, when once this is piovetl a unst.ike, all 
the fabric must fall with it That the mu cles which uni from 
th« wood to the leaves, and which aie coimnonly called the spiral 
ture, are incapable of carrying sap, is easily sliown : tivo of them 
»»re pcifectly without aperture; and the mnldle one, though hol- 
low, contains nothing but oil to humect and lubricate the spiral, 
that it may not contract, and tbits' let out (by continual agi« 
tation) tfw rno^t important part of the plant. 

The sap has but two wavs of flowing up the tree ; the fii'^t is 
up the albunmin vessels, which continue to lun up the tree for a 
whole week or longer, l3J|icc in the year, and which is called* the 
barking time, because, ip running in its place between the bark 
QiicI wood, it detflciiNl^S'One from the other, and by Bepl^tmg al- 
lows tim^for the sap io coagulate and foim a neV wwd ; 

while the ateff pushing bick the bark prcpgsf^^ fresh row 

of albutJr^iknAjjloMiig the wood-vessels to length^ 1^ by thus 
increasioj^ through the new wood, A lar J^coilcctiou of 

sap h be discovered at the bottom of tl^ root at this 

Wl a reservoir for the alburnum ; which plainly shows 
<^that thwa$c€«siou of the sap is managed by a dilfercnt law 
than thefloyrof the sup in the wood,” since that has tio reservoir 
lehw* 


!pxe neatmwper. of the flow of the sap is uflirthe woothNSiis^. 
Th^ is a r^which is however mudi ilie 

ning or evenifik^^ut contmues more or I^ss throughout the 


Sir 
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Sir J. E. Smith is perfectly right in saying t^t:|he .wood can 
be divided into such diminutive pieces, it is imp^4rBte th^ 
should form sap-vosscls. They are not sap vessels, but fitip va- 
cancies; which convey the liquid up the tree with more freedom 
than vessels could, escape of the buds horizontally would 

be apt by moving the Upscls to twist them, arid thus impede the 
sap) whereas the vacancies formed in the wood, move to and 
fro with it, orily tied together every inch by a spiral wire which 
surrounds the top of the aperture, (see Plate I. fig. 8), and by 
contracting ^lnd dilating brings them agEiin to their proper places, 
after they have been disturbed by the passing put of the bud ; 
and as the aperture or passage for the sap is really very large, 
it will bear a little reducing, without injury to the flow of the 
liquid. The spiral also prevents their deviating too far from 
their proper situation. Let a piece of wood be cut quite straight 
and hoiizontai, and it will (if much magnified) easily show the 
spiral vessels passing from one aperture to another (see fig. 8), 
preventing the wood from warping too mxrch> or obliging it to 
return to its proper situation. \ 

I shall now show Mr. Knight’s opiniona (as far as I can un- 
derstand them), and contrast them with my own. We certainly 
both agree as to the existing vessels, though differing in the pur- 


pose for wiiioli they are intended. It is astonishing that, not 
<lis.secting progressively ^ he should Jo tvell hav0 Ascertained the 
vessels', this 1 think wonderful: — but it is only by tracing them 
daily /from Iheif first existence^ that.their jairpose cen ic 
proved, . . , 

Mr. Knight believes that th^ sap flows up lhie,,$pirul vessels in 
the wood ; that they are the wdikhoouvcyetU tliis liquid 

up riie tree; and that, arrived a;;the branches, they run up to the 
bat^tom of the leaves, and convey thq,^ttilhoing sap to the bark 
downwards. I (on the contrary) am ^Hhat the 

are of the tree, can convey that they mean- 

der ip^ci^rj^ part of the leaf to accelerate ion; and that 
the meeting the spirals^ at leaf 

areitfi#.:M|^b^rk- vessels runpbig^ dowuWjrd^^^ brirk 

atiew,vlb|ip^ lost by the late,:Wmtef^ and formed 


against Mr. Kniglit’a qjiinion is*t&ep 
the sm&j^i^jpirah. Thali so small a 

of nourisritStg ^ great Iree^ when 
wmMfw’eeljr make a small thread, seenns |>repdf^^hi^f^pte 
is its extreme tutAtr/tiw and 


a>stah>'.< 
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the wood. How ^mes it then that the whole wood is stained with 
the licfiMW, and in the root (where the spirals are r/oppcd) doable 
the qaan|4y aH coloured wood is discovered ? If the spirals alone 
received; the sa;^ the wood should he cdoured only where they 
nm ; it would stop entirely in the root^md <»ily half the wood 
w'tndd be coloured. sjL 

1 beve shown that the sap runs in w^ vacancies instead of 
sap^tfesseK, and how this reconciles the admirable observation 
of Sir J. E. Smith concerning the spUtting of the wood. Now 
t^ltun, if the spirals carry the sap to the leaves, why put in re- 
quisition the largest vessels in the tree to carry the sap on fiom 
the leaves downwards to the bark > why suim an increase of 
vessels to eonvhy the wine quantity of liquid > — Surely there is a 
contradiction h^ (see fig. 9). But the whole return of the sap 
may be refqted by the simple truth, that a half pint cannot con- 
tain a gaUaUt bCr.Knight supposes that all the quantity of sap, 
whidi in mpontiag occupies ten times the st/e of the bark, in 
descending h|||^ mns into the bark- vessels filled alieady with 
their own yet.<^Ms not incieiise their size. Thus a..,a is the 

balk, and the wood bb is added to aa, and yet lemains 

the same size } nor in' any degree entargev,or doubles its number of 
vessels. Let itdeoeeoditteversttch sniallqnantities, it must all still 
pass tbmugh th^stem 6f the ticc, which is mfinitely too nairo^ 
in Its bark and too stnidl to admit it; besides that it basbut its 
iivaoT bark vessels 4esee$idiag} alttke others pnn found the tree; 
nor could { ever ducStjer a vessti in the bark Containing sap s 
and there is oeztaitdy no eonfiising together two liquids 
fering so mn«b os the bmk jwce and sap. 

Thai famous ttiri wbiich is always mentioned so triumphantly 
as proving the dmoept of^ cap, moch better shows the descent 
of the barkjmce, ^«Wl|i|l ‘^cutting a gwh in the tree, mdJts 
mereasing in t^,|ippwnliM not the lower orifice of the wotmd. 
Now if tbewMa^^^feriaeductttoir and dissect^ j^sifiaand 
to be a eoflfBAiitKgM coagulated bark juice, which 0f«.eouiae ' 
conid not,|l|ee0d downwards; lumps of renn congealpd, sap, 
and halfs^^MK bfids. The sap drawn tiwre by m bpaphstic 
vesndt^ tm of the injury done by the cut. ana the buds 

drawn increase of nourishment*”. How, if it bad « 

been si^ it mmild be prevented rnimbig down, 1 cannot eon- 
ccivec bark juice coagulatM in a momwnl^ odd iba hir 

vraddMNMWaeclerate tins efieet. Snt a more tbonMfgh ywdof 
m^s^lh«''gd*oB that Utere is no dretdatioa of sap, l^sbiMidBg 
-^hnMba vettw wbich Mr.Knigfat b«* ehmen fpr^paMWAnin 
wpq t f h^ i and but tbmefiora oaniniii no sap; rbwl tilat im bign 
«esa|^ nra inner hgtitvewda. laa*iMMple atrilMfi^ lim 
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French snd English, are of this opinion, and call them co. But 
dissecting progressively, it is impossible tomistake the ingredients. 
From the birth of plants to their end, from the first of jthdr for- 
mation to the last, the spiials peiform but one part, that of 
proving the strength oL^e tree, and its cause of motion.— I now 
therefore turn to m]|||Ptid proposition. 

III. Thai the Spkat Wire is the Muscle of the Plant. 

To prove that the spiral wire is the muscle of a plant, and 
acts on and for the plant exaetiy as the independent muscle does 
for the animal body, — I shall first draw up the physical resem- 
blance, shelving in how true and perfect a manirer every part 
suite* In the first place, muscles are to the animal body, the 
strength of motion. Like the wood of the vegetable, the bone 
may lay claim to support the figure; but the muscle is the only 
source of real strength in both. WherevCr strength and motion 
are required, there is the muscle found; andwhbn^ strength at i 
motion are requisite in the plant, there the splml wire is dis 
roi ered. As it is involuntary motion only that eait be compared 
to the vegetable, it is that only which 1 refer to in animals. I 
showed in niyComparison of animal and v^etable Life*, that the 
latter had neither brain not nerves, and eotild not therefore ha<e 
any voluntary motion ; but that, to make it amends for this ap- 
parent privation, it possessed in a very superior degree that in 
voluntary motion to be discovered in^ animals ; that motion 
which is called the vis insita of the muwdes, belongs to no olhei 
peart ; which, when the muscle of an anima] fe completely di- 
vided from every other ingredient, will commlse it and keep it in 
a continual agitation for a time, especially If the light shines 
on it. This has been called tiie mitts tit the rnuides. The 

cause of this dr hsita in aninud mufelca'is IMAmown ; but m 
the spiral wire it is certainly tightfuMwail^aiNi that act on it ; 
sinec the moment it is exposed to the lightJatph^ly after being 
detaiaed some time in the dark), its motim'fe excessive, though 
perfectly inert b^ore. Nay, 1 have in my ^dutd^hiced an ani- 
mal in one, and a sjpral wire in this otiier, and they have 
both on b«ng presented to the li^t moved (touch ; but the 
i^iral iufiititely more than the animal musde Csevtiitt Wh light 
and mdsture seemed to i^ct each, though in an hitequd dcgtee. 
Thin tiie aease oi motion, the means of 8tr«fl^,to bntll ntoncle 
'CWd d||M wire, both peascsting the wme vn can 

deny tsdt the sg^nd ie the muicle to the plant ? tr 'aippteiN to 
me he ito positive a proof as to require no other, vis 

•imitA ie the vtty sign at the muscle. -Bit I shtll not ttsM to 
'(hat vvidMtoe tdtoite,>h«ttproytt abo that it b the aoWte tnd 
* See Fhik|^ 4«Nf. si. 

cause 
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cause of all strength and of all motion to the plant. View that 
weak and fragile thing called the corolla ot « flower; liow beau- 
tiful is each petal formed ! but so fiail, it would seem capable of 
being destroyed by breathing on it: — and jet it will fold and le- 
fold into different forms, when passing rfroin a biid to a full- 
blown flower; will bear cxposine to an el|(lj9orating atinospheie, 
without being hurt; will snppoit the change of weather, rain, 
and even a stox m ; and such is its strength, that take the lovely 
eonvoltmfiii tiibe, and press the petals wuth j'our finger, and you 
will find a resistance beyond all conception of its force : run a 
thread through it to prevent its folding; and if jour tin cad is ever 
so strong, it will cither break it, oi tear the corolla to pieces ; 
hut it will by no means prevent your corolla from closing. Ex- 
amine what causes this strength; dissect the stripes in v/hich the 
force is evidently fixed ; you will find iromfovr to seven spirals 
concealed within them. The petal being movopetalons, there 
arc three orfimr stripes to each apparent division, and it is im- 
possible not to see that the strength resides in them onlv. What 
astonishing force to be found in the flower of some salvias! View 
its high raised banner formed to defend the stamen and pistil 
from injury; press it with your finger, it is to the shipe alone 
it owes the preservation df its shape, the force it possesses. This 
flower has strength enough to oppose a joung hornet, I saw the 
scarlet salvia attacked by on^; it had entered the flower, and was 
attempting to reach the secret nectary below; |||it it was very 
near paying with life for its temerity ; for, having inserted its head 
and shoulders within the inward bend of the petals, they were 
^ ivibly contracting, and began to close above, and in a few mi- 
nutes the creature svould certainly have been drowned ; for the 
juice within increased each moment, premised up from the secret 
nectary below:~it was dead when I took it out, but soon 
icvived enough tn be dan^rous. It is certain that many flowers 
have the powefof dafi^ding their secret nectary by closing; since 
during my constant Wktehing of plants I have several times found 
insects thus donfined; the muscle thus contracting from the 
heat of the insect’s body, which has quite caloric sufficient to 
fluence a spiral^ Wire, though ]>erhaps not our thermometers 
The force the )q)iral is not only discovered in the flower, but 
still more in the leaf, as the whole iiealth of the plant depends 
on the Ctmstant motion of the leaves of the tiees, which merits 
them the name of lungs to the plant, though they have few or 
no airtaressels within them: but the constant motion in which 

^ J pfa feel cold to as, because they arc «o iuduitf'ly CPjldef tfiaU 

and wc feel tboedd, Wnns&we pAijUvitb sp^fbuvb bent lo tliomi 
4lHirr^«ltty It has more the vjmabte even duHd^ fruciifii^ 

1 shall ^ ' 
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the spiral wire keeps them, aided by the wind, produces an eter- 
nal change in the air around each tree. But for tliis, the, oxygen 
they give out would remain (owing to its weight) under the 
plant: but the muscles agitating its multiplied little fans, imx 
all the different gases t^eiher, and keep them when the wind 
fails in eternal agitat A* All the mechanism of the leaf is ma- 
naged not only by the same stripes as the petals, but by the 
mechanical contrivance of the leaf-stalk. It is the gatherer on 
each end of the peduncle that is the chief source of motion in 
the leaves. It is but watching this for a few hours, to see all its 
different motions, and to be convinced it is to the spiral it owes 
them, and all its strength also. The stem of the plant possesses 
not one-teutli part of the motion of the peduncle, nor has it a 
quarter of its spiral wire, its portion of muscles being exactly 
ecpii valent to tljc action it is obliged to exert. In those leaves 
that must necessarily turn, follow the motions of the sun, open 
and close in the inoniing and evening, there , are always more 
muscles than in the plants that do not open and elose. Those 
plants that do not move their leaves have no.spii^l wire, such as 
tin firs^ Ikkcris^ sea weeds ^ &c. ; but the conjerTHis, that move 
like^ a worm and twist in every direction are, like the tendrils, 
composed almost wholly of muscles. TAe the spirals out of the 
peduncle; nay, take only a few of them, and the leaf turns no 
more: take them out of the tendril, and it becomes perfectly in- 
ert : — but the ^|i^l you have taken from thence, moves on the 
glass for hours. 

Can more and stronger pf&l^s be given ? . Those leaves which 
have most motions have mastspii^al wire, and have itinost twisted; 
and if the spiral is taken from the jpilapt,, it i\. perfectly inert, 
white the part taken frbyn it oiove^j^SSj^v. Tjnesa pfifoofs, add- 
ed the vis insita of the spiral, to be 

as pteitivc evidence as we generally arc able Jo. pmeure of that 
which is allow^ed to he true; and therefor^lufficient to. enable 
me with confidence to say that the spiral wire is proved to he 
the muscle of the plant; and that therefore Mr. Kniglit^s idea of 
the return of the sap must he a mistake, ..siiicc vessels he 

f :d on for the purpose are incapable of carrying ^ 

t a little oil — being the muscles of the plant — and'.tW there-f 
; there is no circulation of the Sap ; but th^it the largi^r jigsaws 
are bark-ye^els, which can convey no. sap, but are 
juicei^that on a thorough examination of thc!l^ark, thi&re ar4|Si^ 
the inner bark-ive^els which run down the .tree, eJl the rj||t 
moving t^pd it., lh<^e, . therefore, I shidl!t^^oug^,tp h|y^ 
proyied the propo^tioupt undetfhe^ iqjdsow. ^ 

^ In my n^tT-^shtdl the^seine 

degree of ! shoul^jplpp: hUt it is dif- 
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ficidt to unite clearness with elegance : to be exactly understood, 
and to prove the propositions 1 advance, is all I aim at: to fix 
the exact foundation of the anatomy of botany, is my only uish: 
completing thb, I think I shall die in peace, and in ihe hope 
tliat I have not lived quite in vain for* the science 1 so highly 
and to which 1 have dedicated so Aany years. 

I am, sir, 

Vour obliged scivant, 

Dawhsb, July », 1816» Agnes IbBETSOK. 

^ Explanation of the Plate. 

In giving the few specimens, though for want of room I shall 
not be able to give the twelve; yet 1 hope I may draw a series 
sufficient to thoroughly explain the formation of the seed in its 
regular process. 1st. The view of the radicles and the passage 
of the powder into ball : the part from a iob being generally 
lost in the earth when ^e root is taken up, if great care is not 
had to prevent the accident, but they are always to he found 
in the ground* Fig* 1, natural size, is made rather too 
large. Fig* 2 is the vessds running through the root, and ail 
centring in the albnmuti yessels, and proceeding up to the dif- 
ferent buds, but not entering them. The buds are then seen to 
forsake thefn, and to pass up into the new shoot iust formed, by 
stalks growing under each bud, as in fig* 7> ap^ius running 
to their proper places in the new shoot* ThisV^he reason why 
the new wood is always grooved, even when that shape is lo^t 
in more advanced age — the stalks growUig within the groo\e. 
Fig. 4 is the new shoot r<mnd which the buds have arranged them- 
8d^,^and a vessel formed to convey the balls from bud to bud, 
dropping so many at^iM|ir|^ricarp ; which then closes on them, 
while the collection Mln^^which they run at LL decreases 
. hourly till it is alj^hausted* In the omm, when the seeds are 
about to enter tM^d-vessel, if a specimen is taken horizon- 
tally, the seeds may be seen for the next hour to move into the 
different pericarOs up the stem of the flower at fig* 4, drawn 
in by the lifa at dd. Then follows the last scene, the 

seeing Ihoic Wry balls fructified, which had moved from the ro^ 
upward^ mid the embryo growing in the ball* The ball is cc* 
taiidy'oiw the heart of the seed, and reaches from a to u/, at 
fig* 6* I know not how these specimens can be otherwise ex« 
phiined. The fructificatioh proves it the seed ; besides that I 
continue to follow it up till the seed puts on its cover and drops 
into the earth. And there is no reason brought against these 
nuaieipous facts^i except that it was never diteovefed l^fore« mid 
that the flower-bud^ made (Mr. Knight sdpposes) iii'the bark. 
TtM the tesf«bud is fotblcd there I have always shown; but that 
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tht ilower-bttd is formed in the interior is so tnie^ that no peelet 
or barker but would laugh at us for thinking it doubtful t be« 
sides that it has so many different changes, all of which I have 
exactly traced, that it is impossible 1 should be deceived : fol- 
loudng the interior of a plant every three days, and taking up a 
fresh one for the purpoift, I know not how i can miss the truth 
ill so close ail investigation, and that for near four years fol- 
lowing. 

Fig. 8 discloses the different manner in which the sap-vessels 
appear when the specimens are cut horizontally, or perpendicu- 
larly. The hollow of the vacancm in which the shd runs at 
btO, fig. 8, and the manner the spiral is carried round at ddd^ 
are most plain, and account for the warping of the wood and its 
motion back again. 

Fig. 9 IS a specimen of the wmachy showing the bark-vessels 
at kkj and the spirals or muscles at «s : the one to move the 
leaf, the first to convey the juice made theic to the bark* Surely, 
when it is recollected what excessive investigation all plants 
have undergone for the last sixteen }ears, my discovering so 
much will not be considered as a proof of their falsehood : for, 
in truth, plants had never before been dissected; for what is 
cutting a plant two or three times in a year, when compared with 
following its interior formation day by day ? And if you are to 
know how a watj^is made, how can it be known, but by ex- 
amining and stillpfaig all its parts and taking to pieces all ir$ 
wheels ? And here is a more difficult formation ; for it is not only 
a piece of mechanism, but one that alters its appearance though 
by slow degrees* Yet 1 again aay, no one wiU or can know or 
understand a process, but by daily following each ingredient, anil 
not allowing a shig^e week to interveneig^^t the examinatiou 
of the interior increase*of the vegeteb|p|P)a studying* 
[i^RRAruM.— P. 90, in two lastaiices/or substitu^r. substantiate.] 

XXX. On ihe Cosmogony of Moses; in Answer to F. E— »-8* 
By Dr. Prichard. 

^ Tb Mr. Tilloch. 

Rin, — Mv uuwe;irie4 adverwury P. E— -8 profcBS*! iQ,£w 
lost letter to have a presentiment that it will call fiwUi a 
andy like one of the old au^pirs to whomlte bears more than oaa 
point of jpsemblance, has taken care to enstute that hia pre- 
diction tl^y come to pass. In he hat Inmight a enuae 
agmoflt me of Imvitig violated the^ iSc law wlitoh trpa- 
tom hat Impoipd en speh cmnbataatt at him end.nmt He ac- 
cuset me not only of taunting him^ whidh ^ verjHll-natured 
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and perverse on my part, but of putting words in his inoulfi 
which he never uttered, I n)u$t endeavour to get out of thi^ 
scrape as well as I can, though I fear it will be at the risk, which 
I am loth to incur, of rulHing still further the serenity of luy 
adversary's temper. 

He challenges me to produce a passage from any of his let- 
ters, in which ho has aflirmed, either directly or by inference, 
that corals are locomotive animals. As I have no chance of 
finding a thing so lidicnlous asserted totidem verbis^ 1 sliall con- 
tent, myself with collecting it l)y inference, or rather from syno- 
nymous ,exj)ressions. Hut first 1 bog to remark, that I never 
‘ supposerft'. E s to be so beside himself as seriously. to main- 

tain such an absurdity ; and I should not have condescended to 
notice a verbal error, however extraordinary, if he had trot first 
introduced that captious method of carrying (»n the controversy 
between us. 

In a paper which was ])ublishcd in May (Philosophical Maga- 
zine, xlvii. p. 348), F. E s has asserted that Z(.)oph\tc.s 

are moving creatures that have life^\ These words, in the veia- 
tion in which they occur, must convey to the mind of every 
leader precisely the same idea as locomotive animals. I have 
never lieard that any motions have !)een j)rov^d to belong to 
zoophytes different from the motions of mere irritability, which 
are common to this class of beings and to and which 

therefore cannot he thought to be allmletl characterizing 
any department of animated nature. The ^rasc in the text, 
‘‘ moving creatufts that have being clearly intended to 

distinguish animals, it would be, mere quibbling, to assign it a 
sense which is equally applicable to animals and vegetables. I 

c annot then be censuj^fof not suspecting F, s of such a 

trick or play to this expression » mean- 

ing that will apply tdaerisitiv^, plants, mid more or less to every 
vegetable tribe, v* If however tins was tlie iense in which he af- 
firmed zoophytes to be moving creatures that have life, I was 
mistaken in saying that he called tlicm locomotive. I w\as not 
aware that iie w»as playing upon words, and therefore misappre- 
hended meaning. 

B^Jt fS. SB- s affinns that he had precluded any misapptf- 

hertsion his words by a restrictive 9 lause. He says he had 
acknowledged that the motion of zoophytes does not precisely 
accord with the idea (ofJpcomoU.on) which Dr. Prichard thinks 

• Lamarck, appeals in itis Isist lettcr^^to a high 

authority, .from all sharp aveu iu senfibtli% and terms 

thm apathic propriciY of thU term may ;be quefstioac^^ but 

the opinion ats adbptimv fceeinis to be fouaded oH very strong 
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the original text of Genesis conveys,” If these words {of loco^ 
inotiwi) were to be found in the original passage referred to, 

1 should acknowledge that the sense now imputed to it' might 
be discovered ; but as they now make their appearance for the 
first time, the case is somewhat different. In my preceding letter 
1 had defined the sense which I attributed to the Hebrew words 
more strictly than before, and had mentioned that they convey 
the idea which the LXX express by the phrase gg^rsra. It 

was natural that I should suppose ttiut F. E s referred to 

tliis passage, and not to iny first letter, in which I had adopted 
the less definite translation of locomotive animals.”, 

I had hopes, as Mr. Horn seemed inclined to entta* into the 
controversy, of escaping any further trouble on the question, 

whether the testacea are locomotive animals; but as F. E s 

^tiIl perseveres in urging that point, I must inform him that he 
lias been fighting all this time against a mere man of straw, a 
]»hantoin of his own imagination. In my first paper on this 
subject, I observed in general terms that zoophytes and testacea, 
not being locomotive animals, are excluded from a place in the 
creation of the third day. 

1 was fully aware that there were some exceptions to this re- 
mark; hut as they are known to every body, and bore no relation 
(us I shall presently prove) to the question in which I was inter- 
oftted, I did not think it necessary to, notice them. If F. E— s 
had at first candklly conceded the truth of my observations as 
far as they appli^ to zoophytes and the greater number of the 
testacea, I should immediately have saved him the trouble of 
any further discussioiit on this, ^Opic, But oit account of the 
character which the controvei^y between us speedily assumed, I 
thought it <iui|e superfluous to explicit answer to his 

remarks. Since, however, he W length asks me 

a categorical question on the suhj^cf^r have only in reply to 
.coijgratulatc him on having made it appe^ after consulting 
authorities, as he says, that sNAir.s criAWn.*' I willingly.j||0fi- 

cede the i)oint, and tet^assure F, E s that I never enter- 

lained any doubt upon the subject. 

But F. E. has gained no advantage over me hjf pipoying that 
some of the testacea are locomotive animals. In ord^ tp form 
an exception to the coincidences I have traced hetM^ee^ the 
succession of cpochas in. Nature and ip the Mosaic Cosmogony, 
it would he necessary to show that vestig^of these creeping 
testaceous animals arc to be found in^^pse^mations which I 
have relied to the first period of ihejpjjjlM This, 

1 believe, he w||}I find a difficult fact !s^ that 

although mai^lvahnilar shells are contimM B p&ie rocks which 
belong to this sefp^ there ar^ y^few unival M pmd tltose which 
VoK 48* No. 220. . have 
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have been fouud are of the class termed pelagian or oceanic, and 
appear cvideiHly from their structure never to have furnished a 
c^elling to creeping molluscic. If F. E — — s can mention 
which properly belongs to the class designated in the 2 1st and 
22d verses of the first chapter of (iencsis, or which contained a 
progressive, walking or creeping animal, '1 shall admit the case 
to be an exception to the coincidences I have pointed out. 

It is evident that these coincidences depend, in a great mea- 
sure, on the sense of that jxissage in the Cosmogony which re- 
fers to. the creation of aquatic aniinais. In the first period the 
vegetable tribes were prorluced; to whicli I suppose some animal 
species exhibiting the phenomena of animal life in a low degree 
to have been associated, but only such as are very remote in 
their nature from the orders of aquatic animals, which are de- 
signated as beginning to exist in the next pcjriod. These last 
are whales or fishes, and those creatures which arc termed in our 
English translation moving creatures that have life.’* 

1 have compared most of the passages in the Hebrew Scrip- 
tures Jn which the w’ords thus translated are to l)e found, and I 
find their sense to be somewhat more definite than I at first ap- 
prehended, being misled by the authority of the version above 
mentioned. The exact meaning was pointed out in my letter 
published in the Philosophical Magazine for April, and is clearly 
expressed by the words used by the LXX egi^sru. This I 
shall now prove by a sufficient number of references. 

The passages in w'hich the creatures are designated, wliose 
nature is the subject of dispute^lsye the twentieth and twenty- 
first verses of the first chapter ojt^ieue^is. 

In the twentieth' verse we read^ 

which in the of Pagnihus is rendered rcplc- 

ficent aquas reptile auim« viventis/' 

In the twepty-J|^t verse the creatures which had been pro- 
duced are fermetf! . 

: »on in® irrtn ©d2 73 

‘^animam viyientem refientem quatn repere fccerunt aquie.” 

Th<l 4W^P|iwhing terms are V*!® in the twentieth verse,, and 
twenty-first. 

in the twentieth verse i:s rendered by the LXX 
'vord exact meaning of it is discos 

verm in the eleventh chaptlil' of Leviticus, verse 20th, which is 
reiidered in the Etiglisti^; translation, ‘^All fowls th a^ aiSKy, 
upon all four, abomination to } ou.^^ Hjlfe 

th'^LXX u|e- ^ ‘ ' 

.^he sense tweuty^idpth verse of 

tW same is^ t^uslated, The^se things shall be 

* unclean 
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unclr»an to you among the creeping things that creep upon the 
eartli ; the weasel, the mouse, the tortoise after his tind/^ 

In Genesis vii. ver. 21. it is rendered ^‘creeping things** in 
English, and kpnerlv in Greek. 

The term applied to jhese aquatic animals in the twenty-first 
verse, viz. ©0*1, occurs in the twenty-fourth, twenty-fifth, and 
thirtieth verses of the chapter, and in each of thesie places 
is rendered l>y tlio LXX lon-sra, and ‘‘crkeping thing** in the 
English traiiblation. 

ft is found in Psalm civ. ver. 20. It is night wherein all the 
beasts of the forest do cheep forth.*’ 

It occurs in Deuteronomy iv. ver. 1 8. The likeness of any- 
thing that CREEVKTH Oil the ground.** In the LXX we have 
kg^nrov o egrci ctt) yije. 

Both words occur in Leviticus xi. ver. 44, Neither shall 
ye defile yourselves with any cukepisg thing that creepeth 
upon the earth.” The noun is and the verb ©K)*1. The 
LXX have ra fs^rr-ra, ru xmvfxsvu Itt) 

It thus appears from parallel citations, chiefly from the Pen- 
tateuch, that the terms employed in describing this part of the 
fifth flay’s creation mean strictly ‘‘ creeping or walking animals/* 
We advance on safe grounds when we make an authoi^ the in- 
terpreter of his own words. 

Tins interpretation ks further confirmed by the old versions 
made before the Hebrew language v/as altogether extiitct $ viz, 
those of the LXX and o( th^Targiimists, it^ indeed> the latter 
*an be called versions^ I li^^, already shown that the LXX 
onstaiitly use the word Both the Targums> Onkelos, 

and Jonathan translate and y*^© by the Chaldee w’ord 
©''m which also occurs in Genesis & and in Levit. v. 

ver. 2. where it corresponds with rendered 
creeping things,** v .- 

It seems therefore unquestionable that animals which 
Moses asserts to have been called into existence in tlie utters 
during the fifth period, are designated by him as Whales (viz. 
fishes), and all the creeping things or reptiles whtohJidiabit this 
clement. , 

It is very remarkable that M. Cuvier has sho\vq^'*ti^%ouTse 
of hia wonderful geological rcsearch^'^which the 

rank among the naturalists.^^ hav# yet lived^.%{it ;ihe 
remains of oviparoas quadrupeds, w if^Ules jjtoperly & 
make ttafc first appearance in the crug of the earth exactly 'in 
the sat^period with those of fishe8;|^fc^/is another 
of the remarkable coincidences WhftlM|^|ay themselVes !tbe- 
tween the mck^ of Nature anJ#.pse and I^f Jpfer^ 

suaded that the more these records' 

H 2 ' ' agreement 
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agreement will be found between them^ by those persons whose 
minds are nots^oo contracted to be capable of com])reheuSivc 
views, or of surveying facts on a great scale"^. 

F, E** s has observed, that the points in discussion do not 

require that he should offer any opinion on the historical facts 
which determine me to believe that Moses was not the original 
author of the Cosmogony. This seems to me somewhat strange. 
Let us suppose the fact to be conceded, in the proofs of which 

F>E " s is in no wise interested, that a record of the creation 

existed before the age of Moses, which contained nearly the same 
account as that in Genesis, and let us consider what inferences ne- 
cessarily follow from this concession. First, if the latter was 
derived from revelation, we can scarcely refuse to allow the same 
origin to the former, when we consider how nearly they agree. 
Let any person compare the Etruscan Cosmogony cited in 
p. 1 14, vol. xlvii. with that of Moses, and say if they were derived 
from distinct sources. But if a revealed record of these events 
already existed, where could be the necessity of a new revelation ? 
The old precept/* Nec deus intersit nisi dignus vindice nodus in- 
ciderit,** forbids such a supposition. Again, if such a record 
exbted, derived ami known to be derived from revelation, there 
is no essential difference between the case of Moses, who com- 
piled his narration from it, and that of the Evangelists, who 
framed genealogies from previously extant documents. St. 
Matthew could no more ascertain infallibly the correctness of 
the documents from which he compiled, than Moses could un- 
erringly discriminate what was ^thentic from what might be 
superadded }n the revealed recorCiransniitted by the Patriarchs. 
The cases are parallel, notwithstanding F. E s^s repeated at- 

tempts to prove the.^Mtrary. To suppose either or both of 
those writers’ endoYve«|^ an infallible power of discriminating 
the true froni the false^w to attribute to them that very sort of 

inspiration egain^which F, E s, from some unaccountable 

reason, has so palflcular an objection. For my own part, I can 
as readily admit one sort as the other ; and I observe that most 
of the divinea who have considered the nature of the historical 
testimony.of Scriptures adopt the hypothesis which I have 
just 

Thus, far concerning the consequences which flow from the 

facl^ which; F. E s does not care to dispute. On the pro- 

haU^ijf that the history of the creation was known before the 

* I am, however, by no means disposed to maintain that thlU^cai] be 
noex<^tfons.: Some facts have recently come to my knowledge, whieft 
seem likely to forntsh a real exception, which, if it be confirmed,'! shall not 
tp avowi* ‘ It is however totally iu a dififeteut region from that in which 
F. a has employ^. 

. ‘ ■ time 
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time of Moses^ it is scarcely worth while to comment. It is cer- 
tainly as probable that it should be revealed to the patriarchs in 
the first ages^ as to Moses who could not have any particular in- 
terest in it. The most important point is the proof o( this posi- 
tion. In my paper published in February (vol. xlvii. p. 1 1 1 et seq.) 
I adduced facts which appeared to me to warrant the conclu- 
sion I drew from them ; and I am confident that any person who 
will consider them will not find tliem without force. I could 
have adduced a greater mass of evidence, but I thought it un- 
necessary. If however any of your readers is disposed to investi- 
gate the subject, I refer him to a w^ork in which, since my last 
letter appeared, 1 have seen it amply discussed. I allude to the 
Rev. Mr. Faber's work on the Origin of Pagan Idolatry ; fifth 
chapter on Heathen Cosmogonies. 

Perhaps it is scarcely worth while to remark, that F. E— s, 
who has prudently declined entering into this question, has in 
his last letter so far forgotten himself, as to pronounce at once 
the whole ground of the opinion I maintain to be a vague and 
visionary conjecture. On this proceeding I shall make no com- 
inoiif. 

1 am, sir, 

Your obedient servant, 

Bristol, August la, 1810 . J. C. Prichard. 


XXXI, On Optic Vision^, wiik a feiv Remarks on the Animad- 
versions of F. E— — s on Author* s former Qmmunica^ 

iions respecting the Cosmogony of Moses. By Mr. Andrew 
Horn. 

To Mr. Tillo 

K the prosecution of my inquiri^intd the Mosaic 
Cosmogony, the, subject of vision, in connejiim with an inquiry 
into the agency of light and production of Colours^ gireatly en- 
gaged my attention. Almost every thing of antiquity that has 
reached us on vision, is hypothetical. Nothing tndy scientific 
appears to have been known, relative to the malih^ iti which 
it is Rceomplished, before Alhazen, in the twelfth cefitdiry,, pub- 
lished his Treatise on Optics. Porta and others ciw- 

tributed to advance the science, by discovering the use%f cectein 
parts cfellie organ ; but the mathematical genius ^e^ler 
made MRapital discovery, that the retina is the e^ass upon 
w^hlch t^ picture of the external objects is pmnted.' ; S^htener 
shortly kftef demonstrated its truth, by ptililfcly 
uiature pictarcs of the opposite objects upon the' retihk of an 

H3 / eye. 
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eye, stripped behind of its sclerotica and choroid mcmhiane. 
The retina being consideied a propagation of the subvStanee of 
the 0|»tic nerve, its claims as the tiue seat of \ision were never 
questioned till Marriotte, froni his Investigations into the strut- 
turc of the organ, and optical cvp' ri men ts, rejected them in fa- 
vour ol the ehoroides. Hence the famous controversy com- 
menced between him and Pecquet, who vindicated the light 
of the retina against his Inpothesis. The experiments and ai- 
guments were so balanced, that scientific men were for a time 
cU\ ided in their opinions. The hypotiiesis of Marriotte, how- 
ever, at length fell into disicpute, and the general opinion ever 
since has been, that the retina is the pioper seat of vision. 

However, after a careful examination of the various parts of 
the organ, and close investigation of the phsenoinena attending 
vaiious and repeated experiments, I have been induced to assign 
the chief function in vision to the base of the optic nerve, and to 
conclude that the optic images are formed by caustic refiection, 
and exhibited in the middle of the vitreous liumour; and thii' 
the optic impression and position of the tangible o^cct are re- 
conciled* Among a variety of reasons and experiments, I have 
adduced the well known experiments of Daniel Bernoulli and 
Le Cat, but especially the famous experiment of Marriotte made 
vrith the patches upon tlie wall, as confirming the theorj^ almo'-t 
beyond the shadow of a doubt. Since the publication of rnv 
work, I have understood that some have questioned the truth oi 
tlu* theory. As a further confirnyition of it, I made the follow - 
iuff experiments upon Marriotte*# principles, t fixed three cii - 
ciiTar white papers, at ^the*eigh| of my eye^ upon a wall of a 
pale green colour f\ middle one was ten inches in diame- 

ter; the two other# each about two inch^ in diametei, 
and placed at two the centre of the^ middle papei . 

Oil retiring with eX'e closed,, and the left, eve directed 

to the paper on4||A right hand, when at the distance of nearly 
four feet from tftpval!, the obscurity of the middle olyect ua^ 
firet indicated by tlie disc becoming invisible exccjit a small 
white ring; but from the unsteadiness of the eye in its distdtted 
state^ I foupd it very difficult to make the ring appear perfectly 
auititiarv; w apbericity would now be seen interrupted in the 
upper part, in an instant it would change lo tlie lower part, aud 
in the neitt instant the interruption would be on one side or the 
others When I had retired about three inches further, I lost 
ttie object entirely; and the whole wall between the tn^j^Uieme 
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objects, which were still visible, appeared of a uniform colour. 
Knowing that tbc pupil is always, except in myopes, dilated in 
obscure light and when viewing dark objects, I now darkened 
the chamber to a considerable degree ; and instead of the while 
central paper of ten inches^, used in the former experiment, I 
substituted a black p:ij)er sixteen inches in diameter. Retiring 
as before, I arrived at the former distance of four feet, which 1 
had marked, and now completely lost sight of the central black 
object ; while the v’ali and the extreme papers were seen the 
same as in the former experiment. If any thing were wanting 
to conbrni the truth of the theory, nothing can be required 
more dcniionstrative than this experiment j which shows, what I 
have already proved in the work itself, that the pupil is tho 
%ause of tins defect in visioq, and imt any imensihiiiiy in the'^ 
ha.se of the oj)tic nerve ; an hypothesis that introduces a most 
unaccountable anomaly into tb.e nervous system. 

Before 1 lay down my pen, allow me to make a few remarks upon 
the anima4versions that have appeared in the Philosophical Ma- 
gazine, upon some minor parts of iny former communications. 

I confess^'' I am by no menus partial to ihA cmmhe repetita^** 

with which your correspondent F. E: so fondly anticipates 

being treated. It has generally been found, where the appetite 
for this dish has been indulge<1, it has ended in an incurable 
cacoethes. When replies and recriminations' are multiplied. 


without any thing new being elicited, it is pretty evident that 
one of the parties, lit least, prompted by something else than 
regard for trutli. E^~s, in lnir reply to Dr. Prichard*, 

has imputed to me the opir^n, :that Moses in writing the Ge- 
nesis was mfiueucjwl by circilitoiisi ^)^^piration a charge 
which Ldefy^ail tlie aft of from any thing 

I have tK»t fatigue 

over tM mi^li^ulated tubb thrbt^^h&r^i^^ have been so 
often dragged rdready, in order to deterip|p ill whose premises 
error lies f but shall point out the particuSMfparts in thj^ ground- 
plan which have l)CCti infringed. Moses, in so many, words, has 
declared that the universe had a beginnings and tlmt this earth, 
withfaU its inhd:)itaiits, was formed within so periods of 
timev' The necessary inference is, that these never conld 
havr h^u known, but by a revelation from the Creator himself. 
But heatito)^ nations, as welt as^ the Hebrews, ^ time 

Mose$ wrote, in pos^^ession of ceiftain acepunts of ike of 
From ^ g^tand prinmpl^, eonimoii tq^rlhe^Co^ 
in a lem^rkahle 
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had been communicated by the Creator to some person or per« 

sons before the age of Moses. Mr. F. E s here calls for direct 

proof ; There is in Scripture/’ he says, “ neither hint nor trace 
of any revelation concerning the creation anterior to Moses.” 
Thus, by throwing the 071 ns probandi, in this negative shape, 
upon the shoulders of those who believe a revelation to have been 
given anterior to the time of Moses, he imagines that he has 
relieved himself of some portion of the difficulties under which 
he labours in his attempt at proving the Genesis a fiction. But, 
in the present case, he demands a species of evidence which the 
subject by no means requires. The question is, which of these 
propositions is the more probable, — that different nations have 
without a revelation obtained the notion that the world had a 
beginning, or that they derived this notion from some comniorf 
source, which Moses did not think necessary to mention ? Stu- 
pidity itself would blush to hesitate between the two proposi- 
tions. 

I now remark that the reasoning of F. E— — s upon revela^ 
iim and inspiration is altogether fallacious. He argues as if 
the terms really were synonymous and equivalent. Luke was 
hispired to write the Acts of the Apostles ; and, like Moses with 
respect to the Pentateuch, he was an oyc-witness to many of the 
facts which he relates $ but there was 710 revelation made to him. 
1 could perhaps conceive, in one sense or another, what a per- 
son meant, should he tell me of a circuitous revelation $ but 
when he talks of a circuitous inspiration,*' I candidly confess, 
I do not comprehend what he intend by the terms.* The sacred 
history informs us that Moses vhs learned in all the learning 
of Egypt and therefore it may fairly be supposed that he was 
conversant with the and other heathen Cosmogonies ; 

and he certainly was amnuainted with the account of creation 
current amcmg> his oW^wple. Now whether wb suppose the 
, revelntion, by whidL||iis subject became vulgar, to have been 
made to Nofdi^ £til||| or Adam, though the tradition might not 
have been greatly corrupted or altered among the worshippers 
of the true God ^ yet we can scarcely suppose it to faavel^ii 
transmitted ti^iigh so n>any ages, to the time of Mosrn^, entirely 
perfect. - If then, under these circumstances, had chosen 

of his Wn uCcprd to have written a Cosmogony, he was perfectly 
at libei^ to have made what use he picaserl of the knowledge 
he had acquired he might have related the Egyptian, or miy 
oth^ CeOtnogony, in preference to the rest; or he 
recited the Hebrew Cosmogony with its partial errora||Pr he 
might have borrowed from all, mid composed a beantl^ my^ 
by an ingenious arrangement of truth and fable. But 
when be vtnfi inspired by the Creator^ to record the origin of the 

world 
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world and formation of the earth, he was no longer left to his 
own judgement or fancy. Still, though thus restrained, it was 
not necessary that his previous ideas should be erased. Hif 
jnind was now so controlled by divine influence as to relate truth 
on/y, so disposed as implicitly to make whatever additions or 
abridgements the Creator thought proper to dictate. If any 
person chooses to call this a circuitous revelation^ I will not 
quarrel with him, because there is a sense in which I can under- 
stand it ; but if he will term it a circuitous impiration^'* I pro- 
test against this as absolute notisense^ and appeal to the king’s 
English. 

i have to apologize to Dr. Prichard, for having inadvertently 
exposed him to heavy censure from his opponent, who, it seems, 
has fortunately discovered, through the medium of Nicholson’s 
Encyclopaedia, that ^ the whole order of testacea are mt desti^ 
iute of locomotion.” Now any cliild, that ever saw a snail crawl, 
or a crab w^alk upon the sea-shore, could have told him th6 
same thing ; though he might not indeed have been able to say, 
how far certain species of the genus Ostrea can leap out of the 
water, without consulting that scientific work. I have indeed 
said^', the production of zoophytes and testacea is justly re- 
ferred by Dr. Prichard to this epoch, because they are destitute 
of locomotive powers, which Moses positively assigns to all the 
productions of the fifth period. But where is it asserted by me, 
that the order of testacea is destitute of locomotion?^’ the 
language which Mr. F. E— has attributed to mef* He 
readily perceived, tliat to use the simple term testacea would, in 
this instance, be of no service to his tottering — fallen hypothesis ; 
for, if but some species of testacea are destitute of locomotion, 
my phraseology is correct, though like JMos^s I may not have 
been enough for so minute a {^jjfeo^her. 

When. Mr. F. E*— —s can no longer^btajii ihfi vramhe re- 
petiia ” from the twentieth verse of the Jibesis of Moses, I 
would recommend him to a similar case in^|i sixteenth propO't 
sition of the third book of Euclid’s Elements. 

Here he will find something precisely to his taste; fi>r though 
the proposition is fairly demonstrated, yet sevet^ impossible 
things seem to be demonstrable consequences of ;lt. He will 
thus bafo. the honour of proposing a few paradoxes that ob«* 
stinateel&ss^tbe mathematicians. Let him howeveSr 
Euclid has his miinirers as well as Moses. I can assure him> he 
will fi](^ their crambe r^eiitet quite as high-seasoned/ and mtch 
hardeilm digestion than any he has had from the ccamblogists. 
But would any rational person attempt to bring into discredit 

* PJiil. Mag. No. 217, p*.S41. t B»id. No. 2.19,p. 21. , , 
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4lie EleinenU of Euclid^ merely on account of the difficulties at* 
tending that sixteenth proposition ? Here then is a striking 
prbofy from the most certain of the sciences^ of what I have 
before asserted, that no author can endure the test to which 
F. E~~s wishes to subject the Genesis of Moses. Tiie Sy- 
stma Naturce must be exploded for its vague classification, and 
tiie Elements for contradiction — Euclid condemned as a sciolist, 
and Linnaeus reprobated as a pretended physiologist, at this tri- 
bunal. 

. Dr. Prichard will readily excuse me for not taking his advice, 
of exercising myself upon the hypothesis of the German pro- 
fessor and our erudite countryman ; although I do not think it 
impossible to show, from the positive declarations of Scripture 
and the extensive signification of the terms, that God did not 
found the Jewish code upon the laws of the Egyptians, or any 
heathen nation wha|l!iver. He must perceive that i am engaged 
upon subjects that imord me much greater amUsemenV^ and 
more satisfaction than even the total overthrow of their hypo* 
thesis could bestow^. 

I ain,^ sir. 

Your very obedient servant, 

Wycombe^ August 10 , 1810 . AndIusw HoRi«. 


XXXII. Detaiption of the Min^alogical Cabinets and Public 
Libraries Copenkageriy and^uf the Gymrimium of Chris- 
tiania in mrway. By Leofoud Von BuCH t. 

The eidl^tion of minerals belonging to the Ufiiversity of Co- 
penhagen is in fact ^MJmisiderable, and> as might be ^expected, 
every thing belongii^jg^Hlte north is found fal^ ir^traordinary 
beauty. Aretidal -s ep^te, of an extraordinary scOpolite, 
crystals of yeilo\y^kk^ium. There fossils are^firsl seen here in 
p^ection. I ne^l^aw such beautiful and large xirco^ crj'stals 
from the syenite ofFriedtichsvaem as in this coSehtihh; All the 
pi^jes^ ari .<atcellentjy kept, which is seldom tif# in such 
iarge ctdteel^s; and it may not he amiss to iuforifi'thoSfil who 
befar^^fu'^prorant of that ‘circumstance, that Professor Wad, 
great, belongs to the Wernerioft schA^t/ ' 
in fioserdiurg is also rc* 

rnaiimhle Edd distinguished; not from the plan 

* & my 1^ commumcation. No. 217, p. 339, instead tbrte 

Srtfetes/* It Jead the third article." if ; 

, + Luplaiid, tran:»lalcd. byj;4*Black, 

With Noietjby Professor J {{meson. 4Ui. 1813. . 
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und PulUc Lihraries of Copenhagen, 

for it U wlthui these few yearly only, or, more properly speaking, 
since the direction of Professor Wad, that the enlargement and 
arrangement of the collection have been conducted on mry thing 
like a scientific ])rinciple 5 but on account of the monstrous and 
colossal size of the specimens. There are pieces of Kongsberger 
native silver, a foot in length, anti from six to eight pounds in 
weight. A mass of silver in its natural rock, said to he worth 
ten thousand dollars, is in truth by no means reinarkahlc. ih.t 
the caleedony of Icelcnd is of a mo&t extraordinary magnificence. 
TJie drops of caleedony hang from the top to the bottom of the 
piece, like inch thick pillars behind one another. Many remain 
in the middle, and do not reach the bottoiT^|f. The cpiantity of 
yeolite is immense, A piece of amber from Jutland, placed on 
a velvet cushion, is little inferior in size to that in the Berlin col- 
lection. Large pieces of geyser sinter, which the collection 
lately received from Iceland, were almostfin the state of con- 
choidal opal. Besides these magnificent specimens, the collec- 
tion possesses as groat a treasure of choice and well-preserved 
northern fossils from Arendal as the cabinet of the Universitv, 
shice the .heautiful collection of Majiithey, the counsellor of state, 
was purchased and brought to Rosenburg. This department is 
so complete, that it is almost unci|uallcd. It were to be wished 
that the same provision was made for those who wish to obtain 
by means of ocular inspection, a knowledge of the composition 
of the mountains of the Danish dominions, which are better 
known. But we look in va^ /or specimens of rocks in any col- 
lection t)f Copenhagen. TKe appearance of the lime- stone used 
in Jutland or in Faxo ; the stone in which the Koxigsberg mine 
was formerly wrought ; or the figure of the large rocks on the 
west coa^^ liorw^.;|it Bergen or in Nordland, wq seek in vahi 
to a series or individual specimens; 

and yet^ifcji^M so easy, and at We same time so princely, 
to form jii royal collection something, lik^ picture of the in- 
terior of the who}e dominions. V. 

Profes^r Schutaachcr has also made a very beautiful and edin- 
p!ete;e<die<^||^f Norwegian foswls; among them he has many 
things -are not to be foupd in other cabins. L should 

doubt the possibility of showing more beautiful dna distinct spe- 
cimens,. of the. leucite of Frie&cbsvarn. The crystals are as 
ja $he^#s»cite of AIb^;^we can easily recognise the 
doi|bte pyramirl wim four terminal piahcsj^^md the 

a still stronger resemblance to the Roman 

’ 11^' calcedofiies of Icelaud and Feroe are remarkabtj^ I^Cpnly on 

jtccount df their magnificence and'^extraorJiiutry beauty, but for the 
various curious antd interesting forms t^y ^hibie, aft of whiCb^ even the 
stslacdtic, I consider to be ciystallinc sboots.*r^* ' ^ 

• leucite, 
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leiicite. They rest insulated on hornblende in the syenite, which 
cotitains zircon in such abundance. Yet in France there is a 
conviction that these crystals are not leucitc, but analciiu (Wer- 
ner^s cubicite). The difference between these two fossils exter- 
nally is indeed very trifling, and consists principally in the greater 
hardness of the aualcim, and its less frequent tendency to foliated 
fracture. But in the clieinical analysis they differ more. Leu- 
cite contains twenty-four pro cent kali, and analcim, on the other 
hand, ten pro cent of soda. I cannot omit noticing that the 
appearance of this ample collection of Arendal put me always in 
mind of the fossih of Vesuvius. The analogy between them is 
great. Here and ^ere new and wholly unknown fossils were 
contained in primitive stones ; and those which were known ap- 
peared ill forms seldom hitherto observed. But in botli places 
they are nimierous, and heaped together to a degree which we 
seldom find in an existing bed ; and were wc to find all that the 
country of Arendal produces in such nneoininori perfection at a 
distance from their first beds, and heaped together on the decli- 
vity of a volcano like Vesuvius, we should be as embarrassed as 
we now’ are at the appearance of so many druses of nephelin, 
meionite, vesuvian, hornblende and felspar, in the granular lime- 
a^ne on the sides of Vesuvius. The fir‘%t beds of these masses 
may therefore have been the same as a bed in micaceous slate, 
or gneiss like that of Arendal ; and in this case, it must be sought 
westwards in the sea, or in Saidinia and Corsica ; for towards 
the west, tlie primitive rocks are to be found on the Italian 
coasts. 

The exotic articles possessed by M. Schumacher in his collec- 
tion are numerous, but of no great importance. 

The treasures of the Great Royal Library are, well known. But 
the excellent collection n^Ji^ooks of Classen,: which; w stranger 
in Copenhagen can examine without etiv^tig, is much less 
known than ougJ|^ to be. General Classen bequeathed not 
only hia books to ttasil^blic, but also a sufficient fund along with 
them, part of which was dedicated to the erection of a suitable 
building for the reception of the books, and tbf remainder to 
provider revenue for the increase of the collection. He ebiefly 
posses^d btstoncal books. But the directors of the new insti- 
tution hs&d the good sense to give up this department entirely to 
the Great Library, and to confine themselves solely to itatUta) 
historY,<itbe arts, and travels. They wisely judged that in tbfe 
way alone it was possible for them to attain any thing 
fecttdn^ and every one who wishes for other books, find 
them witb more certainty in the Great Library. The conse- 
quence iu; Classen’s library we not only iii]^ . the 

cxpciplire botanical works and original travels^ but also aimore 
. ; * complete 
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complete collection of even the most fugitive German and foreign 
publications connected with these departments, than is any where 
else to be met with. I’his library possesses a yearly revenue of 
four thousand rix dollars ; which is more than that of the Great 
Library, and indeed than that of most of the. public libraries of 
Europe. 

In Copenhagen therefore there is no want of assistance from 
books; and in this poiiu of view it is worthy of the capital of 
an extensive state. 

That the town is in general beautiful and well built, all travel- 
lers are unanimous iii stating; and of this we become soon con- 
vinced. After every fire, wliieh has consumed whole streets, 
they have been always rebuilt more beautiful and wide, and alto- 
gether on a more convenient plan, so that the town bears in 
many places no resemblance to what it was before 1728, 1794, 
and 1807. Another species of magnificence cannot fail to strike 
the inhabitant of a flat country, which is little noticed in the 
descriptions of Copenhagen. The streets are almost everywhere 
at the sides paved with large oblong granite flag*?, and maiit of 
the caymls are wholly lined with flags of a monstrous size. I 
conjectured at first, that they had been brought from some quarry 
in Norway; but I was assured by M. Wad that this immense 
quantity was all derived from large masses on the coast of Zea- 
land. This is a remarkable circumstance, and deserving of at- 
tention. If so mai|v large blocks are found in Zealand, they 
must necessarily have made their way over t!ie sea ; for there 
are no granite mountains in Zealand. In whatever manner 
these blocks may have been driven over to Zealand, we may 
easily conceive that they have been brought in the same manner 
to Mecklenburg, Pomerania, and Brandenburg. Large granite 
and gneiss are even seen on th^;|^ailer islands; for in- 

stance, there are inafey on Femoe at Laaland. These are still 
further proofs- that all the granite of the in the north of 

Germany, however great the distance, h.as l^n torn from the 
iiorthern mountains, and not from the hills of Saxony or Si- 
lesia, We are in possession of facts sufficient to enable us 
to develope the wonderful revolutions of nature, by which this 
may have been effected ; but every observation brings ua nearer 
to the causes, and in a few years perhaps they may be dweo- 
vered, * * , 

The Gymnasium in Christiania, which bears the hio^t 
peHat^jft^f school, may be mentioned with distinction as a phbiic 
establislteent for education. Its merits are proved by the abili- 
ties of the teachers, and the progress made by the sch^re. It 
supplies to a certain extent tlie want ofia university ill Norway, 
which hne been so often warmly, but, however reasonablys always 

fruitlessly. 
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fmitlessly. demanded by the Norwegians, as a literary centre in 
the interior of a remote kingdom, ifehich constitutes more than a 
third part of the whole monarchy* The school, which is situated 
ill the best part of the town, is a large building, and has a serious 
ami dignified external appearance. It contains, besides the 
rooms adapted for tuition, several collections, which are not very 
^ dfetingnished, and the library, which is not more ornamental 
than useful and protitahlc to the town. This library i*^ open to 
the citizens, and contains perhaps not many rare, but a num- 
ber of useful works. It owed its origin chiefly to the collection 
of Chancellor Deichmann, who died about twenty years ago, and 
\vho distinguished himself by his works on the modern history of 
Norway. This patriotic individual bequeathed his lihr ^ry to the 
town of Christiania, well judging that it would there bo pro- 
ihictive of the great^t benefit. In the same spirit several other 
more recent libraries have been incorporated with it, for which 
they arc partly indebted to an Ancker ; and they flow continue 
unremittingly td procure the most important productions of the 
(iei^nan and Danish press, so fitr as the school- fdiwds^ which are 
by no means scanty, ' will allow them. How few towns of the 
^ame. extent, or in the same situation, can congratulate theni- 
sflves on such a library! And as it is not suffered to remain 
Mile, we can hardly doubt that it will greatly eoiitribiite to the 
diffusion of knowledge. 

The excellent Military Academy, which directly fronts the 
<,fhool-hoiisd, is an object leas remarkable. It is certainly 
one of the best institutions in the Danish state^ and has been the 
means of supplying the ijfaniuh army with a great number of 
useful and accomplished'officersr ""It is sight to see 

the hundred cade^, generally an location hefe, 

either aiseinbled togetli^,' or id ^vacity, 

their blooming compie?dons, and th^ir^dfgnm(^#wl^^ dispel 
sit once every fde^|i{ constraint ; pid we sooit see wlS|h' W^^ter 
the budding thaiW is a much nobler instfttition than! simrilar 
schools for cadets generally are : yet the inst^totlon^is" Ulmo^t 
whollf supported by the contributions o# wei^tfey^^fudiyiduals. 
ThO abadeih^ls indebted for the house fan (degapt 
and pOiinip^ the most beautiful in the toWnj) of 

the Andtef^ ^finnily, by whom it was formOHy 
in^r^tneHts: and hooks are legacies ; . and only iviio^ yeari^'^"^ 
it the Chamberlain, Pedef Ancker; the rictfitblrary 

and wfhiidisnU which devolved to him on the death brow 
By these means they have be^^^^abled 
school, which was thc/OfiglnJsl^e insti- 
eopyint it into nn academy, itt whiefeiHe 
besides mathematical sciences and drawing, ate j^getitly 

instmeted 
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iMstructed in history, natural philosophy, natural history, and 
foieigii languages. * Duiing stfieral clavs of the week they prac- 
tise leaping, climbing, rope-dancing, bwirnining, and other ex- 
cicises, wiiich Profesbor Treschow in Copenhagen very appro- 
priately calls the luxury of cditcation ; but a good officer will 
perhaps not regiet the time he spent in such exercises. It is an 
excellent regulation, that tlie cadets neither lodge nor eat in the 
house; they are boaidcd with rcspectahie people of the town, 
tor the })urp09e of avoiding the monkishiioss of a secluded edu- 
cation. Tliey wish to biing the young jieoplc as much as possi- 
ble into contact with the woild, and to bieak them at an early 
period of the narrow-mindednc'js which so circumscribed an occu- 
pation as that of a soldier has a necessary tendency to produce. 
The correctness of the e principles has been confirmed by ex- 
perience. even in the short space of a few years. So long as tlio 
^tate of Denmark deems it necessary to keep up a great army, 
and to dedicate so much of ita attention to that object, it weio 
heartily to be i\dshed that all the Danish officei^ found such ii 
scbool for their formation as the Military Academy in Chiis- 
tiauia. 


XXXIII. Account of some further Electrical Experiments 
by M. De Nelis, of Mechlin* 

To Mr* Tillock* 

Sir, — I HAVE lately made an experiment which tend^ to 
)no\e the simple ciirrent with an apparatus not insulated l>\ 
disks. — On placing tha.^ain which coijducts the fluid to the 
ground, in <^municati6u with a larg^|||flate of lead placed ou 
^he table of thOniippaQ^tus, and apptyi^ the band during the 
detonations of the ajfnall bottle, we feel a succession of small 
shocks : it then occurred to me to place the other hand on the 
lower cushion of the apparatus, when I instantly felt the fluid 
running tow^ds the di$k. Here I said to myself, Chance has 
conflrmeddki me the circle of circulation, announced to me 
fourteen yeeire since by M* Lugt, a Dutch philosopher, in con- 
se>)uenGc pf several very ingenious experiments made 1^ an ap- 
paratus perfectly insulated. The apparatus of Mr, Singer is 
very well adapted for repeating the two first experiments of Mr. 

which seem to me to prove incontestably, tluit the floor 
does not furnish the fluid to the disk, but that woofi of the 
table, and that which supports the disk between the cushhs$^»&c» 
:ire the imtisiblc conductors, which refurnish the fljuldoxcited by 

flrtction, 
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friction^ and make it a continual circle by the intermediu|n of 
the conductor, wlule the rotation of the apparatus lasts. 

For the first two experiments, it is only necessary to fix a 
large copper wire with a well polished knob in the lower metal 
of the conductor, which is &up|K>rtecl on the column of glass ; 
and a second similar wire in that which supports the cushion on 
the second column of glass. These copper wires in a perfect 
state of insulation ought to bend on the side opposite to the 
handle, in order that we may remove or bring close these 
knobs to the distance proper for the experiments. For instance, 
for the first experiment, which seems to prove that the best iso- 
lated apparatus produces the same number of sparks, and at the 
same degree of strength, as when the cushions communicate 
with the floor, we bring the knobs to the distance at which we 
obtain the strongest sparks. If we turn the cylinder for a whole 
hour, neither the lumber nor strength of thef sparks will be di- 
minished 5 and, as I have observed, it will be tlie same when we 
communicate diternatcly with the cushion and the conductor. 

In the second experiment Mr. Liigt places a bottle on an in- 
sulator: a crooked wire' which communicates with the external 
coating of the bottle, presents as in my experiment its knob be- 
fore that of the interior coating, in order to obtliin a detonation 
at the time of each: saturation. Present in the state of insula- 
tion the knob of the copper wire which communicates with the 
cushion, against the stalk olL, the exterior e^^ting of the bottle, 
and that of the conductor i^nst that of the interior. If the 
distance of the knobs is proper for obtainit^ the strongest de- 
tonations, their force and their number will neither ^gment nqj 
diminish any thing in the ipsulattou of all tfib nppai^tus, except 
by making a communication alteruatel]^ with ^ ground, either 
by meaas pf the* or tWe coi^dctorV c)^$^ently Mr. 

Lugt concludes, the floor contributes nothirig tH the charge of 
the Leyden phisdf and the attraction which acts, is otsving to the 
«^isk, which tendk to resume its equilibrium^eihd attracts towards 
it the fluid excited by friction. In a note Mr* Lugt compares 
this ciftmlatory action to the Voltaic pile. ' 

.When 1 mentioned, in two of my letters to M- D^^^Metheric, 
the experiments of the Leyden philosopher {in# which Were 
pubKished In the Dutch language in two small 
and I also admitted the theory of the t en- 

deavoured consequence to make them bend to the two tiiVr** 

' Several subsequent experiments have vnade^l^ 
jth& theory for that of FriUiklin modified. y 

; What gwe$ ma most pleasure is to find i 
of tbe!theory of elective attractions, and all 

’ ^ bodies 



Account of some further Electrical Expenments* 12f) 

Iroclies have to attract the ignited bases whicli they have lost 
eitHfr by fermentation, friction, or simple contact. I am glad 
therefore that I had delayed patting the finishing hand to the 
account of my experiments, because the theory of the Leyden 
phial by tH’c action of a single fluid becomes thereby much sim- 
pler, as well as many other facts. 1 think 1 shall be able by the 
end of October to send a full account of my principal experi- 
ments. In the mean time I shall describe the way in which I 
arrange a non-insuIatc(l ii^jparatus. 

I place a wine bottle or flask on an insulator having two stalks 
and knobs bent inward, to charge on one hand the interior coat- 
ing, and on the other to detonate on the knob of a third stalk 
screwed into the inetallic stand of the insulator. Instead of 
placing there a tube with metal wires and water, place in con- 
tact a copper rod to which a chain is to be fixed to draw away 
the fluid on a laminated plate of lead twojpr three feet long. 
At the end of this plate fix with wax a large copper knob as 
high as the rod of a Leyden jar, of the same size -with the first, 
ill such a way that its knob may present itself facing that of the 
roll of lead. We begin by searching for the distance, in order 
to obtain the strongest deionaticms irom that w'hich communi- 
tates wich the first conductor: afterwards, having attached with 
soft wax a gold or silver wive to the metal of the rubber, in order 
to fix in the same way tl>e other end against the exterior coating 
of the second bottle ^ w'e leave a separation of about a line be- 
tween the interior knob and that 0 / the roll of lead. This ar- 
rangement establishes the circle, which I obtained bv my two 
hands. • ^ 

If we turo the disk or tlie-.non-iiusulated cylinder of a com- 
mon app^iratnsl^tli a supporter antf a wooden table, on which 
the roU the fluid which;^:3e «h^I see incessantly 

passing aloj^i^ cham will not pass to the floor, but will pro- 
ceed by affinity or elective attraction by the metallic ci^rcle, al- 
tiiough the latter is interrupted in the first place by the^ space^ 
between the tp^o cppper knobs, and afterwards by the thickness of 
the glass of the second coated bottle. This passage charges it 
with strength to exhibit the spark set out by an ex- 

citer, audji^g^ve tlie commotion to make it be felt with force. 
It ine, that this experiment is one of the l>est adapted 

for the eU*ctive affinities. There is at e^y jet 

a stronger, s^ark between the tw^o knobs; but it appears ifei me 
worthy of that after a feeble charge, the attr^ctiv^. 

rCan no lofiger Overcome the resistance which the glass of* this 
bottle to by the gold or silver 

;eourse by the wood of the 

which sup^U the "disk. From that instant leftst fluid 
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is seen between the knobs, until the moment of detonating the 
second bottle. Ought not this fact to induce us to suspecrthat 
the glass takes up a superabundance of fluid in what is called 
the Leyden charge ? 

I am, &c. 

July 10, 1815. Db Nelis. 


XXXIV. Instructions issued by the French Legislature for 
obtaining a Patent {Brevet Invention) in France*. 

Motives which gave rise to the System of Patents. 

It has been always admitted, that it was as just as it was use- 
ful to the progress of the arts, to secure to inventers the pro- 
perty of their diJ^tfoveries ; but to accomplish this in an advan- 
tageous manner for themselves and for the public was not so 
easily arranged. Some wished that exclusive privileges should 
be granted them^ the duration of which should be unlimited, 
while others thought that those privileges ought only to be tem- 
porary. . Lastly, according to a third opinion, it was preferable 
to decree rewards to them, and to render their discoveries in- 
stantly open to all. The administration frequently had recourse 
to this plan ; but as it involved the state in considerable ex- 
penses, and did not always satisfy inventers themselves, it was 
necessary once more to inquire if there was any possibility of 
conciliating all interests. This object was at length attained by 
the laws of the^'th of January and 25th of May 1791, ►which 
established brevets. Titles of this description now secure, on 
the one hand, to artists the exclusive enjoyment of their disco- 
veries, and give on the other, at their expiration, a very important 
guarantee, i. c. that of the preservation of several inventions, 
which without this plan would be imperfectly known, if not hid 
from the public altogether. 

Formalities to be observed by those who solicit Patents^ and 
. Amount of the Sums which they must pay. 

The patents delivered by the present French Government bear 
no resemblance to the exclusive privileges which were obtained 
under the ancient monarchy : they are merely a certificate given 
to ah individual, of the declaration which he makes of having 
invented a machine, or a process, from the employment of which 

♦ rCow that a free intercourse subsists between the two countries,' it is 
to be presumed that these instructions will be found highly u&cful to those 
J^jkltish patentees who wish to extend their invention, and secure the emo- 
luments robulting fiotu it in France, ' 


anew 
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a U6|fir branch of industry is the result. Three kinds of brevets 
are issued; viz. invention, perfectionury , and importation. 

Patents of importation are granted to .those who procure for 
our industry a process or machine known in foreign countries 
only. The laws of the 7th of January and 25th of May not 
having determined in a positive manner the duration of these 
patents, an imperial decree of the 13th of August 1810 ordains 
that it shall be the same with that of patents of invention. 

Improvements in the arts often form an invention as impor- 
tant as the primitive discovery. It was therefore proper to give 
an extensive property in them by a patent. But if the French 
laws have gone tliis length, they do not regard on the other 
hand as improvements, any ornaments or mere changes of forms 
and proportioiis. There must be an addition to the discovery. 

Several discoveries cannot be included in^ one brevet : each 
must be the subject of a particular petition. ' In order to ob- 
tain a title of this kind, the compliance with different formalities 
is indispensable. 

The claimant must, in the first place, deposit at the general 
secretariat of the prefecture of the department where lie resides, 
a sealed packet, containing 

1 . His petition to the minister of manufactures and commerce-, 
to the effect of obtaining a brevet for five, ten, or fifteen years, 
according as he pleases. 

2. The memoir describing the means which he uses, 

3. Double sets of drawings signed by himself, or a model of 
the object of his discovery, 

4. An inventory, in duplicate signed by him, of the pieces 
contained in the packet. 

He must besidts pay a tax, more or less considerable, ac- 
cording to the duration of the brevet, which cannot exceed fif- 
teen years. 

Three hundred francs (13/. lOi.) are paid for a brevet foi 
five years. 

Eight hundred francs (3(5/.) for ten years. 

Fifteen hundred francs (67/* 10.y.) for a brevet for fifteen years, 
besides fifty francs (2/, 2^.) for the fees of making out the pa- 
tent. 

The admits of the duration of brevets being extended; but 
in order to obtain this favour, which is but rarely granted, a 
royal decree is necessary. A new sum is then paid in the above 
proportions. 

The claimant must pay as a deposit with his papers, one half 
of the tax. He is aliow^ed six months to pay the other half ; 
if not paid then, the patent falls to the ground. If patentees 
wish to make any changes in their original petition, they must 

I ? deposit 
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deposit the description of their new method in the secretariat 
of the prefecture and pay a second tax, which is twenty-four 
francs (,20^.) for the chehl of brevet!?, and twelve francs for the 
secretariat of the pre fecture. TIic niinister for inanuractuves and 
commerce then delivers a second title, which is called Certiheate 
of additions, changes and improvements. 

Article 10, title 1st, of the law of the 2oth of May regulates 
the destination of tlie sums raised from the obtaining of brevets : 
in the first place they go to pay the expenses of the making out 
and publishing the brevets, afterwards to pay the expenses of print- 
ing and engraving the brevets which have expired; and if there 
is any surplus, it is to be employed to the advantage of the na- 
tional industry. 

The secretary-general of the prefecture draws up a proces- 
vcrbal on the back of the packet placed in his hands, and he 
delivers to the petitioner a certificate of having so received it. 
The whole is afterwards addressed by the prefect to the minister 
for^manufactures and commerce. 

Principles established by the Laws in the Deliverance of 
' Brevets or Patents. 

It has been seen above, that in France there is nothing else 
than the certificate delivered to an individual of the declaration 
which he has made, of having invented a machine or process 
giving rise to a new branch of industry. The administration 
does not judge, in fact, of the merit of the inventions for whicli 
patents are solicited. Whoever has complied with the forma- 
lities prescribed by the laws of the 7th of January and 2,)th of 
May 1791 may obtain them, as these laws enact expressly that 
they shall be'granted on a simple request , and without previous 
examinatioiu ThUsS they may be applied for, for a process known 
to every body; the legislature having determined that they are 
liiill, and even prejudicial to those who have obtained them, if 
the object for which they have been granted has no existence; 
or if it has been known or practised before the date of the bre- 
vet. In fact, if the discovery be purely imaginary, the expenses 
which the patent has cost are wholly lost. If tiie process was 
already known, Article 1() of tlie law of the 7th of January pro- 
nounces its nullity. The rights conferred by brevets are . there- 
fore conditional only, i. e. they secure an exclusive enjoyment 
only if the patentee is really an inventor. At the first glance, 
it may be thought strange that titles of this nature should be 
given without previous examination ; but on reflection it will 
appear that it would have been very difficult to have found a 
better adapted to the end in view. Several motives dic- 
tated tbb line of pi^ocecding : .on the one hand, it was proper to 

save 
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-.ave the administration the embarrassment of a long and difficult 
examination, and the responsibility of a judgement which, if it 
had been unfavourable, might have givep rise to charges of par- 
tiality or malignity: and on the other hand, to spare to inven- 
ters the necessity of a communication, the abuses of which they 
might dread. In fact, the previous examination would have 
been completely to the disadvantage of ariists, since they mu^t 
have communicated, without any pledge of success, processes 
tile property of which iiiight have lieen snatched from them. 
It world have been necessary to have submitted these processes^ 
to commissaries following the same career with themselves, and 
whose private interests, prejudices, or spirit of livalship, might 
sway their judgements. In the most favourable point of view^, 
the previous examinntion would therefore have had for a result 
to dissipate some absurd projects and some futile inventions: 
but the public, if they had been allowed to ^appear, would soon 
have done justice to-theni; and if the invention had been useless, 
the patentee would have thrown aw ay the expense of his brevet. 
This motive is sufficient, w e apprehend, to diminish in the minds 
of artists, generally not very rich, the partialities which they 
have for their discoveries, and prevent them from presenting pe- 
titions without any object. ^ 

It remained to provide for the case in which a patentee shoidd 
make a dangerous use of his brevet, or one injurious to the 
health or morals of the public. The laws of the 7th of January 
and 25th of May have in this case provided the means of de- 
priving him of a privilege wdiich he might abuse, and even of 
punishing him if he does. They have likewise pointed out the 
steps to be taken to deprhe him of a right which he has usurped 
over some thing already known. 

Nullity of Brevets f Authorities which decide upon them. 

The nullity of brevets is decided, according to circumstances, 
by the administrative or judiciary authorities. The minister of# 
manufactures and commerce decides upon it when the patentee 
has not paid the balance of his fees, and when the inventor 
(without assigning a good cause for his delay) has not brought 
his discovery into use within the space of two years. The tri- 
bunals are to judge upon the disputes which may rise between a 
patentee who wishes to maintain his privileges, and any individuals 
who pretend that his invention was known previously to the date 
of his patent, either by being in use, or by description in a 
printed work. The interested parties must therefore use all the 
necessary and usual means to obtain a decision. In ordering 
this measure to be pursued, the law considers the patent as a 
property of whkh no person can be deprived without a due ob- 

1 3 ' servancq 
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servance of the established forms. Articles 12 and 13 of the 
law of the 7th of January, and 10, 12, and 13, of Title II. of 
the law of the 25th of May, regulate tlie method of proceeding. 
According to these articles, the infring'Ms of a patent must be 
brought before the Juge de Paix, who, after hearing parties and 
their witnesses, pronounces his decision ; which, if there be no 
appeal, h forth witly executed. 

Arrangements wade since the Promt/ loaiion of the Laws of the 
Tth of January and 25/A of ’May 1791. 

The laws of the 7th of January and 25th of May are not the 
only ones which liave been issued upon brevets. There exists 
another law, dated the 20tlfof September 1792, which prohibits 
all granting of brevets for any other objects than those connected 
with the arts. Petitions for patents for financial and commercial 
operations gave rise to this prohibition. Subsequently a decree 
was published, which merely concerns the mode of delivering 
brevets. Previously they were granted by the supreme authority, 
but thenceforth by the minister for manufactures and commerce. 
The certificate of the petition which he gives is only a jirovisional 
title ; but it becomes definitive by the transmission to the pa- 
tentee of the article in the royal decree which applies to his in- 
vention, when the brevets delivered in the course of every four 
inoiiths are published. Difficulties having arisen, whether, upon 
receiving the certificate of the application, the infringers of a 
pstent might be prosecuted, or if it was necessary to wait until 
fhe patent had received the publicity procured to it by His Ma- 
jesty’s proclamation, — a decree of the 25th of January lb()7 
puts an end to these doubts, by enacting chat the duration of 
a patent begins to reckon from the date of the certificate which 
establishes provisionally this privilege.*' The same decree has 
decided that the priority of invention, in case of contestation be- 
tween two patentees for the same object, is acquired by him 
wvho has been the first that has deposited at the secretariat of 
the department the documents which ought to accompany the 
claim for a patent. An arrangement in article 14 of Title II. 
of the law of the 25th of May had prohibited the obtaining of 
brevets by what is termed actions. This was abrogated by a 
decree of the 25th of November 1806, on the representations of 
some individuals that it would prejudice the interests of inventers, 
inasmuch as it would deprive them of an easy method of taking 
advantage of their discoveries. 

It sometimes happens that patentees address themselves to 
Government, in order to obtain recompenses as the authors of 
important discoveries. It is impossible to listen to all their de- 
mands in this respect. Ai^l^icle ILof the law of September 12, 

1791, 
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1791, prohibits the granting of particular encouragements to 
those who have provided theinseves witli a patent. This reso- 
lution was adopted, upon the consideration that no recompense 
is due to those inventers who reserve to themselves the exclu- 
sive enjoyment of their discoveries ; and that those persons only 
merit favour, who render their discoveries of free and common 
use, and thus add to the welfare of society, which all govern- 
ments ought to seek incessantly to ameliorate. 

Paris, Oct. 30, iai3. CoUNT D. SUSSY, 

^Minister of Manufactures and (Juuiinerce. 


XXXV. On Piorin Gross, 5yWiu.iAM Richardson, D.D. 

To Mr. Tilloch. 

Sir, — I YKSTERDAY received, through Mr. Farcy, the 217tli 
number of your valuable Magazine, containing a geological letter 
of mine, addressed to my friend The Countess of Gosford, com- 
municated to you by Mr, Farey, who, I suspect, received it from 
my worthy and much lamented friend Mr. Johnes, member for 
Cardiganshire, lately deceased, 

'Fhat letter was nearly limited to fads — while the observa-- 
iio7is to which these fads give rise, and the inferences to be 
drattm from them, were reserved for another letter f as I there 
state. 

This second letter to my noble friend, I now transmit to you, 
conceiving the first would be imperfect without it. 

Mr. Farey has been pleased to add, and you to publish, 
preliminary remarks and illustrative notes: ” — upon these I must 
request you to indulge me in a few observations : 

Mr, Farey, after some very flattering expressions, is pleased to 
lament that my attention should have been entirely diverted 
from geology, my proper pursuit, in order perseveringly to at- 
tempt the conversion of English farmers , — a vain attempt'^ 

Vain enough no doubt, but not entirely desperate; for, while 
the great body of the English agriculturists are obstinately pre- 
judiced against any thing they are not used to, and reject no- 
velty with contempt, — ^yet still there are a few 

« quihus arte bcnign;\ 

lit inciiore luto fiiixit pri«cordiR Titan.*' 

must not therefore complain, 

“ Si reliquos fugicnclH patrum vestigia cJucnnt.*' 

My exertions too have not been entirely fruitless. Our own 
East Indies epjoy the luxuriance of this succulent grass, St. 

14 Helena 
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Helena cultivates it successfully. Denmark, with avowed gi‘aii*< 
tudCj exults in the complete cstablishuient of this vegetable, 
equally productive in their cold climate and in our own. 
Russia too sent a Stjauant to C'lonfcclc to learn Fiorin culture. 

You must forgive me for obtruding a few words on a siihject 
w'hich, though not m jj'oiir Immediate department, was intro- 
duced in your own ?^«igH/iue ; and for showing that, although 
it may not be entitled t<» tl^e name of science, yet it luis always 
been treated by me scienfi/ica/h/. 

You, Mr. Tilloch, who have occasionally publislicd my geo- 
logical papers, know that iny method is sinijilc. I first establish 
facts , — then jirocced to the infcumcas that follow directly fV<mi 
them. In agriculture 1 pursue the same line 5 for, when my ob- 
ject was to introduce the culture of Fiorin grass, by impressing 
on the world an high idea of its value, I commenced by esta- 
blishing its curious proper tie’« as my fact 5 ; and then showed the 
important consettaeiices that must neccssarUy follow its pretty 
general culture. 

As Mr. Farey states that I have failed, he brings tiie question 
to issue between the English farintrs and me. I must therefore 
first show that my fads were well established. 

Seldom indeed has such a mass of evidence been produced. — 
It is now eight years since I first ^lublicly invited inspection at 
Clonfecle; and every year since I have been visited by numbers, 
and among others by inuny of the nobility and prelates of my 
country, avIjo have unaiiiiTiOU'*ly in ilic face of the public borne 
testimony to the truth of ray fids, that is chiefly, immensity of 
produce, and superior qiuiliry of niy hay. 

1 have now- a better opportunity limn ever of convincing those 
who are disposed to doubt the truth of my facts. The liberality 
of the Irish Farming Society has held out as encouragement, 
magnificent premiums for the best Fioi in crops in 181(i. J know 
of several candidates; anti am myself one, though with little pio- 
spect of success, as the premimns are limited to new crops, and 
my good grounds arc rdl long under Fiorin. 

Here incredulity will be deprived of its usual excuses ; care- 
less inspectors, — partial to me — and chosen by myself ! But in 
this instance, the fads, that is, quantity and quality 
will be established by ])crs»>ni imminatetl by the Fanning Socifsty, 
and jealous competitors will take care that I do not deceive. 

Secure of respectable judges, I shall avail myself of tfie 
wretched ground 1 am limited to, and brave the English farmer^, 
who, as Mr. Farey tells us, are not to be convinced; and I now 
in June tell them, that in October I shall exhibit crops of hay, 
pf superior quality, treble and even quadruple the quantity they 

themselves 
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♦iiomselves are used to raise, with all their boasted apjricultiiral 
.^kill, from their best grounds ; while much of mine shall be found 
growing on knd, from most of which that same great agricultural 
skill of theirs could not extract any produce — to wit, cold, 
wet, peaty ground, burned clown (for greed- of ashes) to a tough, 
viscid, incoinbustible inooi y clay ; — ancl also peat moss twice 
cut out for turf, and now brought dowirtowithin twelve iuclus 
of the perpetiuiilv stagnant water, Jipd often flooded. 

My inspectors also will see, ancl I hope report (though 
not for competition) that the rest of my meadows retain tlicir 
usual value, and that my ninth and tenth successive crops of 
Fiorin, growing on light dry upland ground, ' have not in the 
least fallen off. 

I like to taunt incredulity, and therefore tell these imbelieving 
farmers of Mr. Farcy’s, that the grass they reject, thrives, and 
luxuriates equally on the top of the mountain and bottom of 
the valley; tliani^O my noble friends the Marquises of Hert- 
fewd and Ahercorn for enabling me to establish this important 
Jcictj on their respective rnoimtains. Nor, taking the question 
a priori^ is it unreasonable to ask these sceptics to concede that 
tins same Fiorin grass, already in posseVsion, and almost ex- 
clusively, of every green mountain in our islands, must, when 
fostered by man, — stimulated by manure, — and protected from 
its enemies, thrive aiid luxuriate in the same soil and elevation 
where it grows spontaneously without any of these aids. 

Had Mr. Farcy’s obstinate friends the faculty of drawing con- 
clusions^ they would soon find to what stupendous conf>e(piericts 
this hardy habit of Fiorin must necessarily lead. 

Our mountains are desolate, because they will not producer 
food for man without manure~nor winter sustenance for his do- 
viestic cattle^ to afford him manure md7nilk. Give hiin hay in 
abundance (as Fiorin will rapidly and cheaply), all his difficuitici 
vanish. Hay produces Wii/A and Ilencc potatoes^ rye ^ 

and Hack oais. 

Great jmoprietors may soon restore the population of the 
mounlaiii Highlands of Scotland, Enable the holders of small 
tacks to supply themselves with hay, they cease to be claimants 
on sha^s of the widely extended pastures, or rivals of the wealth}' 
graziers, and sheep feeders. A very few acres in the glens atul 
valleys will enable them to feed themselves, and to derive their 
other necessaries from their domestic industry. 

What a field is here opened for the establishment Of a manu- 
facturing population ! Cheap land— food easily raised — fuel in 
abundance. Nor is weighty capital req\iire<l : — the attentive eye 

that is re- 

But, 


and rostering nanq or tnp proprietor arc nearly aj 
.({juisite, 
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But, Tillocb, I am wandering frcmi your proper depai t 
inent, and from what Mr. Farey is pleased to call my own prc- 
per pursuits I must return to it. And as he requests me to give 
an attentive reading, and consideration, to his paper on the 
Strata (f Antrim, in your xxxixth volume, and that I will, cic 
long, furnish you, atsoine length, with my candid and free re- 
marks on this paper ,^^i9^i]ed chiefly from my own writings • 
I reply, that I shall be happy to do so, so soon as you or he 
can fiirnish me with the paper referred to, which in my remote 
and retired situation has not reached me. 

Moy, Ireland, June 1816 . W. RichaRDSON. 


XXXVI. Experiments relating to the Impurities of Hydrogen 
as it is commonly obtained. By M. Donouan, Esq. 

Read to the Kirwanian Society of May 15, 

7hb process employed for obtaining hydrogen is the decom- 
position of water by means of a metal. For this purpose zinc 
and iron are commonly used, with dilute muriatic or sulf)iiuric 
acid*. But the gas thus produced is variable in some of its 
properties : its odour, and the colour of its flame, are not al- 
ways the same : it therefore contains foreign matter. 

Experiments which required very pure hydrogen compelled 
me to pay some attention to its common impurities, and to the 
best means of removing them. 

A very small Woulfe's apparatus was arranged, the first bottle 
containing caustic ammonia, the second lime-w^ter, and the 
third common water. A long continued stream of hydrogen 
was passed through this series, from the vessel in which it was 
generating; and the pressure ^of several inches of water was ap- 
plied. By this process, the ammonia acquired a fetid smell. 
When mixed with muriatic acid, it exhaled the odour of sulphu- 
retted hydrogen ; and paper moistened in acetate of lead was 
blackened', when held over the fluid. The lime-water contained 
carbonate of lime ; and when the clear fluid was poured off, 
and mixed with muriatic acid, a minute quantity of whijlfe pow- 
der was deposited, which when separated burned blue Hke' suU 
ph|jf. The smell of the hydrogen obtained was, by these means, 
altered: it had now an odour precisely like phosphorus^ It 
burned with a fine green flame; whereas before it burned blue. 

* The ^-barrel process is so very troublesome and difficult to nianqge, 
that, I boTieve, it is seldom resorted to. It affords, however, a very puce 
liydrogen. ... 

Wishing 
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V/ivshiiig to try if hydrogen, procured by means of zinc, con- 
tain .sulphur, I repeated the experiment with that metal, ^iuh 
pburetted hydrogen and sulphur were obtained as before ; ami 
the gas gave the same smell and flame as the former. 

By repeating the process, with muriatic acid, it was proved 
that the sulphur had not been aflorded by the sulphuric acid. 
And trials on different specimens of ircjl^nd zinc offered the re- 
sults already stated. 

Thus common hydrogen contains an admixture of sulphtii cited 
hydrogen which is not absorbed during the passage of the gas 
through the water in which it is received ; and this admixture 
affects both its smell and the colour of its ilame. 

From these facts, it appeared that the water resulting from 
the combustion of common hydregeu should contain sulphuric 
acid. A large quantity of hydrogen was therefore collected in 
new dry bladders pj’ovidcd with pipes and stop-cocks, and the 
combustion wa$||Hered to go on slowly, in a new and perfectly 
clean globe, ke^^cool under water. The water produced was 
tested with muriate of barytes, vvhicli caused a precipitation ; it 
also reddened water tinged with violets. 

The experiment was repeated with this difference, that the 
gas, previously to its reception into the bladders, was suffeued to 
remain over water for twenty-four liours, and was frequently 
agitated. In this case, the water produced did not afford a pre- 
cipitate with muriate of barytes. 

During the revolution which took place in chemistry towards 
the end of the last century, there was a controversy concerning 
the product of hydrogen burnt in oxygen. The advocates of the 
new doctrine stated that the result is water. The opposite party 
maintained that an acid is the product. Acid was, in some 
cases, certainly found ; but it was conceived by the framers of 
the new system to he formed by the combustion of a little azote, 
from which it is dilliciilt to free oxygen. In other trials no 
trace of acid could be detected. The foregoing statements ren- 
der it probable that, when acid was produced, it might have been 
the sulphuric, but so much diluted as to be difficult to recognise; 
and when there was no trace of acid, the hydrogen had perhaps 
lain so Jong over water that the vsulphur was taken up entirdy. 

The hydrogen, which had been freed from sulphm^ and car- 
bonic acid, had a remarkable smell of phosphorus. This might 
be really owing to phosphorus, for some kinds of iron have t^n 
proved to contain it; or it might be owing' to arsenic. Either 
of ' these would be acidified by passing the impure hydrogen 
through niljrous acid, and the gas might be obtained in a state 
of purit)^ 

A long eontinued^stream of the ga9 was therefore paseed through 


a scries 
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a series of Woijlfe’s bottles, the first containing lime-water, the 
second nitrous acid, the third water, and the fourth dilute solution 
of su’phate of iron ; from the last bottle proceeded a tube which 
plunged deeply in the water-cisteni. At the end of the process 
the first bottle contained carbonate and hydro-sulphuret of lime; 
in the second the mttoHaiAala&as rendered colourless; the water 
of the third prevelSIft^lll p^age of nitrous acid vapour into 
the solution of sulphate^ of iron ; and this solution in the fourth 
defined a quantity of nitKous gas, as was shown by its olive co- 
lour. The hydrogen which came over when agitated with water, 
was destitute of smell. When a jar of it was kindled, it burned 
gradually, but the light was so faint and rare that it had no co- 
lour. I was not prepared to take the specific gravity of this 
purified gas. 

The nitrous acid did not manifest the least traces of arsenic 
o: phosphoric acid. When evaporated to dry^as, it left a por- 
tion of matter too minute to ascertain the of- 

Prom the foregoing it appears that, in owWr to obtain pure 
hydrogen, we must first agitate common hydrogen with lime- 
water during a few minutes, next with a little nitrous acid, after- 
wards with dilute solution of sulphate of iron; and lastly, with 
%vater. The ga$ is now entirely deprived of smell. 

For this purpose, a funnel the throat of which is fitted tvith a 
ground glass rod, its pipe being ground to fit the mouth of a 
large bottle, will be a convenient apparatus. When the fluids are 
to be poured out, it must be done by inverting the bottle under 
water, and withdrawing the funnel. 


XXXVII. Notices rc^pectinsf New Booh* 

Ma , AcetTM I»as in the press A practical Essay on Chemical 
Reagents or Tests, illustrated by a Series of Experiments." 

The work will comprehend a summary view of the general 
nature of chemical tests ; — the effects which are produced by the 
action of these bodies ; — the particular uses to which they may 
be applied in the pursuits of chemical science; — and the art of 
applying them successfully. A List of those substances for which 
there exist any appro])riate tests will be added; and a port^lO 
chemical chest, containing all the chemical tests and apparatus 
nedissary for performing the experiments described in this, 
Treatise^ may also bci had with tbew^pfk, which will be publishc4 
early m September^ 


^The RicVt T.Mauricc, the learned author of Indian Antiouities, 
|ias in the press Observations pn the Ruins of Babylon.” 

® ^ ' Mr. Maurw 
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Mr. Maurice intends in the course of the work to prove that 
the famed Tower of Babel was a Temple to the Sun, and the 
wliole of that vast city was constructed upon an a.^tronoinical 
basis — showing also the high adyanefe of the ancient race of 
Fire-worshippers (its founderb) in metallurgjc science, in archi- 
tectural design, in geometry, in hydraulics, in the 

art of engrafving, colouring, &c. strictures on the 

Babyloniati bricks, and their inscriptions, .preserved in the British 
Museum — On the ruins of PersepolU^ pr Chelminar; including a 
dissertation on a lately discovered Persepolitan monument, of 
high importance to astronomers, and supposed to contain a por- 
tion of the ancient BAisYtoNiAis Sphkre — On the presumed An- 
tiquity of the Arch, no where to he foiincl amid ihese ruins — On 
the Origin of Alphabetic Writing, and various other subjects con- 
nected with the history of the most ancient periods. With il- 
lustrative ciigraviiigs. 

The work published by subscription. Price one 

guinea, 

Subscriptions received by the Author at the British Museum ; 
also by Mr. Murray, Albcmarle-street; and Mr. Richardson, 23, 
Cornhill. 


Mr. Ryan, who lately obtained the prize of 100 guineas' with 
the gold medal from the Society of Arts, for his new, system of 
ventilating coal-mines, has in the press A Treatise on Mining 
and Ventilation, and embracing in a particular manner the sub- 
ject of theCoaliStralification of Great Britain and Ireland; with 
the most approved methods of discovering, working, and venti- 
lating the same. 


Mr. Forster is collecting subjects for a work he intends to pub- 
lish,. On the generic Forms of the^fCrania in Animals. 


A new. Edition of the Rev. Mr. Harmer*s Observations on va- 
rious Passages of Scripture, with many important additions and 
corrections, by Adam Clarke, LL.D. F.S.A., will be published 
in a few days, elegantly printed in four octavo volumes. 


^XXVllU Proceedings of Learned Societies^ 


ROYAL MEDICAL SOCIETY OF E^INBCBGH. 

7his Society has proposed the following as a Prize-question : 

What are the chemical changes produced in the air by the 
growth of plants } and do they on the whole purify or deteriorate 
the atmosphere ?’* 


Aset 
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A set of bookS) or a medal of five guineas value, will be given 
annually to the author of the best dissertation on an experimental 
subject proposed by the Society ; for which all the members, 
honorary, extraordinary, and ordinary, will alone be invited as 
candidates, 

The dissertatio3|%^|j|i^^|^ written in English, French, or 
Latin, and to Secretary on or before the 1st 

of December of year to that in which the sub- 
jects are proposed ; adjudication of the prize will take 

place in February folli^i]%. 

To each dissertation must be prefixed a motto ; and this 
motto is to be written On the outside of a sealed packet con- 
taining the name and address of the author. No dissertation 
will be received with the author^s name affixed ; and all disser- 
tations, except the successful one, will be returned, if desired, 
with the sealed packet unopened. 

KIRWANUN SOCIETY OF DUBtm. 

Dec. 13, 1815. A paper U’^as read by D, Wilson, Esq. On 
some Li(|uid Combinations of the Oxymniiatic Acid, and their 
Application to the discharging of Turkey Red in Calico-printing,’* 

The Turkey red is not discharged by any of the oxymuriates 
hitherto employed, but for this purpose oxymuriatic acid has 
been used. This produces many inconveniences. It is highly 
deleterious to the workmen. By acting on the metals of the press 
employed in printing with it, black spots are occasioned in the 
stuff, and its texture is injured. Mr. Wilson found the dis- 
charging power of the oxymuriates to be in proportion to the 
weakness of affinity between their constituents. Hence he found 
oxymuriate of alumina to answer the purpose, even in a shorter 
time than the acid, and without any of its inconveniences. It 
has been since pretty extensively used. He prepares it by de- 
composing dear solution of oxymuriate of lime with solution of 
alum. In same manner he recommends various other oxy- 
muriates to be prepared for the purposes of the arts, and points 
out their application. 

May 15, 1816, A paper by M, Donovan, Esq., Secretary, 
was read, On the Impurities of Hydrogen as it is commonly 
obtained,** and the experiments were repeated before the Society. 
It is unnecessary to give any abstract of this paper, as it is in- 
serted in full in the present number. 

LIST OF THE KlXWANIAN SOCIETY 1816. 

president* 

Right Hon. G, Knox, F.R.S. M.R.I.A, 
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and Miscellaneous Articles. 

AERIAL NAVlGATfON. 


Is consequence of Sir George Cayley’s comniunication, inserted 
in our number for May, we have been favoured with a letter from 
a gentleman of distinguished literary and sciencilic reputation, 
lie is “ inclined to believe that something jgful to mankind on 
the subject may be cither positively or iSpttivelY ascertained, 
under the conduct of men of science.” He is willing to con- 
tribute fifty pounds for furthering any plan which may obtain the 
sanction of a few men of the description to which he alludes. 

Sir George Cayley has re(|uested us to correct an error in the 
title prefixed to his last article, in which F.R.S, was affixed to 
his name by mistake. The fact%as simply this: The Editor, 
who was obliged to leave town for a few days, sent the commu- 
nication without any title, along with some other articles to the 
printer to put to press in his absence ; and trusting to memory 
instead of looking at Sir George^s previous communication, the 
printer committed the error complained of. 


CORRESPONDENCE OF M# VAN MONS, CONTiNOED*. 

Brussclls, July 1816. 

I have of la^ paid particular attention to the manner in which 
solutions bf salts are decomposed by reduced metals, W’e 
see a li< |^ thicker than water, separated from the solution and 
approad^me metal : then it disappears^ and at the same instant 
the reduced metal shows itself in a state as if it had undergone 
ftision. It is not to be supposed thait the acid quits for some 
time the oxide, to admit of the latter taking up the oxygen by 
the decomposing metal 5 for this would be granting too^ilk|UCh*; 
and besides, the solution reacts at no period on the blue eotmn 
with which we stain it. We ought rather to conceive tbat4;hc 

* In the translation of ths letter of M. Van Mons, given in pur nnmber 
for March, up. ei4 and eiS, the muriate of lead of Derbyshire is , said to 
con-»i>t of fead and pkjsphmc add;* the latter ought to haVe been 
‘^p/iOs^enacU,'/ 
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water of the solution, displaces from the decomposing metal hydro- 
gen, which approached the decomposed salt, to place itself in the 
room of its equivalent .under the form of w^ter, and peculiarly to 
the water of oxidation of the oxide of .this spit, whereby Ihis 
oxide Is reduced, and that .the acid adh ejlpp to this water is 
substituted for the hydrogen, or ta!M^|^|||^of this principle, 
and thus forms in every respect ft is impossible 

that the case can he otherwise. fused, but it 

is newly composed. It is the actmHH^pkes place under 
the pile, and wherever oxides are their oxygen 

being hot enough to pass to another b(^^^*^Wheii the solution is 
saturated with salt, the decompo.sition is slow or null : this i.s 
because the metal precipitated has not a free motion : but is this 
re(juisite ? I say wo: hut free water is retpiiHite for it, and par- 
ticularly water of solution wdiich is separated from the salt ; then 
it requiries the calorie with which this water* is supereomposed. 
The metals whicte^ oxidated by water are not separated or 
reduce<l, and wkmjK^y are so they form no arborescence. 

It has been disw^ered in Italy, that the tincture of salt of 
tartar dissolves phospliorus without decomposing it, or forms a 
liquid phosphuret of its alkali : and caustic lixivium diluted in 
alcohol operates the' same solution. Here we have in the first 
place the defect of water, and afterwards the affinity of water' for 
alcohol, which hinders the phosphuret from being dcc^otnposed 
as soon as it is formed. But add more water, and particularly 
warm water, and instantly phosphiirettcd hydrogen gas appears. 
The alcohol contracts a very intimate union, with the strong al- 
kalies, and the alcoholate of potash, if not the potas^ate of alco- 
hol ; for 1 think that in this union the alcohol acts like an oxide, 
and the j)otash like an acid, and becomes very intensely hy- 
drated. I once found large crystals in a very old tincture of 
salt of tartar: they were neuter on the vegetable bines : to the 
husc they were at first salt and bitter, and afier\A^rds very corro- 
sive. In tlic open air, wdieu I wished to dry theni they deli- 
quesced, giving out a smell of alcohol, and nothin^BC caustic 
potash remained. The little dilference between the riftensity of 
the alcohol and of the potash, makes this salt be so eiisily de- 
composed, but U is hydrated in the ratio of the combined energy 
oC ti^e elements. Its hydrate is already litpiid. f have thus ob- 
taured in a cFystalline form oxygenate of potash. This salt was 
furidsk^^ to iue by treating caustic potash with red oxide of 
lOercury* , * . 

I have succeeded in depriving ink of its principle of corruption 
byitdusing the gall-nuts in common beer vinegar. Jhey are to 
be broken into a coarse powder, and infused two or thr^ days in 
Vql. 48. No. 220. K ^ . a retort 
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a retort closed with a piece of paper. , The infusion h then 
passed through a woollen sieve; the residue washed in cold 
water, decanting all that remains suspended in the water ; tfie 
latter portion is then to be infused in the same manner in pure 
water, and both ini^sions are to be mixed. The whole is to 
be heated for an ityMjjfcA|id then allow'ed to subside for twenty- 
four hours, when again : gum and sugar are 

then to be added they are dissolved, the whole is to 

be once more the sieve. The ink is then to be 

mixed with the oxia^^ "^red sulphate, but neither the acidu- 
lated nor oxidulatetl sulpiatc ought to be used. The whole being 
then shaken, may be put iuto a stone bottle and corked with a 
paper stopper. 

Not only is the ink thus prevented from being corrupted, hut 
it loses another bad property, namely, that of thickening. The 
acid of the vinegar id combined as a mucous kind of acetate with 
the mucilaginous matter, and precipitates vinegar is very 

much softened in this infusion by the conmlKcm which its acid 
parts form with the mucus. The thickening of the ink arises 
from the sulphuric acid rendered free, precipitating this body. 
The mucus of the gum arable scarcely undergoes this change at 
all. 1 consider myself fortunate in having so well succeeded 
in this preparation. 

I lately made a very singular experiment. I was directing on 
some red oxide of mercury scarcely heated to 30^ of Reaumur, a 
jet of hydrogen gas from a bladder. I wished to obtain water^ 
but did not obtain any, hut the red oxide became white. I 
heated it more fiercely, and it was red hot before the steam of 
the water appeared ; and then instead of reduced mercury there 
remained black oxidulate, which. I had much difficulty in de- 
oxidating. I forgot to say, that during the process the matter 
instead of becoming of a dull purple colour became yellow only. 

Having repeated the experiment at a low red heat, I obtained 
water and concrete reduced mercury which resisted the fire a long 
time, givi% out hydrogen and liquid metal. I operated with a 
double crucible, the upper one being of glass. My first idea of 
this phanomenon was incorrect; for I had, like Dobereiner and 
Davj', made of the mercury a new metal concrete even in Jhe 
fire, by tneorporating an overplus of hydrogen at first with |ts 
oxide, and afterwards with the reduced metal. 

' Hence came a metal more intense, and which will be more 
deoxidable in the fire, if it does not remain decomposable in the 
hydrogen added. We may regard this super-hydrogenation, 
when it takes place upon the oxide, as a mineral organization, 
and the same with that which carbon undergoes in ^ants, and 

azote 
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aiote in air and animals. The irreducible silver which Richter 
procured from an alchemist was silver organized by watei,, and 
chus become a ne^y rnetal, mo.re intense on acc Jiivt oF its oxida-- 
tion by w^ater instead of oxygen, and without ' icing or se- 
parating hydrogen. Tellurium and organized by 

ivater, and converted either into metals, or into 

i^nds of acicliflahlc coinbnstildes, 'w H^^nrogenated bodies 
^uid in the telluratcd and arseuicatf g|H§|™g tens. I ought to 
have reflected that in the first experirrS|^p|pnad only obtained 
mercurj, oxvgen and water; this first ^^riinent wavS so far 
particular, that in order to be, reduced the mercury became sub- 
oxidated, which in commo!! cases does not take place ; but it is 
true that the second oxygen was here taken up by the hydrogen. 
The new metal does not appear susceptible of any but one de- 
gree of oxidation. 

You must doubtless have perceived that the double acidiftable 
combustible tvhich||&b hydrogen forms prussic acid, and which 
.scientifically onght^ be called Pnissium, (hence prnssialcd hy- 
drogen gas, pruasiate, prusstire, &c.) is with respr j fo azote 
what the alcohol of Latnpadius (and which we might also with- 
out much impropriety call lainpadium, and hence hiinpadiated 
hydrogen gas, lampadotes, lampadures, &c not to say sulphuret 
and azoturet of carbon, which would be false,) is with respect to 
sulphur. The two compounds have the same physical and che- 
mical properties : they are very gasifiahle, colourle.ss, and dia- 
phanous; dry oxygen cannot resolve them into the acids of 
their elements, and without water we could not decompose them. 
We see, in short, that one of the combustibles acts with respect 
to the other, in the room of water ; so that this last is not only 
reduced, but subtracted in the portion of hydrogen which 
composes its oxygen into water. If therefore one of the com* 
pounds is the alcohol of sulphur, the other is alcohol of azote; 
and ill both, in their solution by hydrogen, the carbon goes for 
the first proportion of this principle; and the one ought already 
to be considered as hydrogenated sulphur, and the other 
azote hydrogenated, but by carbon instead of hydrogen, 

You must know that ipdine receives reduced metals in ex- 
change for its oxygen, and forms, like the dry fluoric and mu- 
riatic acids, combustibles salifiable by oxygenation ; for instance, 
by the oxidation of their metals. The hydrogen does not dis- 
place the metal from them, but composes the metallo-iode into 
iodure of reduced metal, by producing actually acidifiable com-*' 
bustibte from the iodic acid. 

The oxygenated iodine which Sir Humphry Davy obtained by 
treating with oxygenated chlorine, is not eu-iodiue, hut 

K? :.uh 
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.f«//-euiodine, or idrline simply oxygenated^ the euiodine being 
Ccmxsi<l<»red as hy^KMoxygeiiatecU The combinations^ which this 
bo<ly contracts n ith the acWlxS are analogous to those which it 
contracts with wnier. It is probable that the light will se- 
parate the oxvgeail§,qm^, as well from the sub-euiodiue a^s from 
the iodine, ami two acids as it were with analogous 

engagements to -boric, carbouieso- muriatic gases, 

&c. These eompq|l|^s$ar^ very curious. What has been 
hitherto regaidetl ^iWftiuhntcd eutdiloriri^^^ is in the same way 
only oxygenated chl^ne, the euchlorine being hyperoxygenated 
chlorine. Tiie dry acid in this o^ipomid is at all times free 
enough, by its siib'^oliition by the^ftcid of the oxygen, to unite 
with the oxidulate ol‘ mercury, without adding to its degree of 
oxidation. 

I am informed that Sir Humphry Davy has undertaken a la- 
borious iiKjuiry into the de- hydrogenation c^‘ the fluoric acid into 
fluorine, availing iiimself of iodine with tlw^ew. I shall ven- 
ture to predict that his researches will be 1 have made 

nKiiiv experiments with the same view, but I never perceived the 
slightest prospect of ^succeeding. The fluoric acid is not oxy- 
gcimble into fluorine, and it is not perhaps any more liydrogen- 
able into floor ; but it will rather be the latter than the former, 
since already it prefers the most feeble reduced metals to those 
most strongly oxidated. Gold, platiua, &c. separate it from 
lime: it is ufion those compounds of dry fluonc acid and upon 
redpeed metals, or upon the metallo-fluors, that all attempts 
must be made to dehydrogenate this acid. But according to my 
first results, there are formed very much bypcrcomposed 
of metal, and from which the fluor docs not appear separable. 
W e must find out a metal not susceptible oi Jiuurisaibm^ and 
it would be fortunate if we could find it among the volatile me- 
tals, at lea^t if the fluor be not volatile, and then act on the 
inctallo-fliior of this metal, made red hot by means of a stream 
of hydrogen gas. It is singular tliat the byclrargyro- fluor w not, 
any more than the two hydrargvro- mures, or hydrargyro-chlores, 
volatile in the fire. If there existed a metal nearly inoxidable, 
w'c might expect that its Jluork would be given up to the oxy- 
gen, the metal leinaining untouched, and theathc fluai^|||^i!l 
be produced. With the fluors of ordinary metals, the 
oxtdate<l, and dry fluate results from its combination^wll^ the 
Jltumc. 1 call fluoric the dry fluoric acid, or fluoric aei4 igas 
without any water; fluoriiie when it is freed from oxyg0ii.^..imd 
when freed from hydrogen; and dry finales when jfteed 
from their oxides. This dry acid has no insulated ea^ston^^-any 
more than the muriatic, iodic^ sulphuric, azotte>^^ Itba 
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body naturally less* burning {mmburant) than oxygen, which is 
the element of all comburatiov^ but more burning {combiira/it) 
than water, since it burns reduced metals, and since water serve'^ 
it for an oxide, in the ordinary acids, wiiich on that account I 
have named fluate, muriate, sulphate, not to say 

of water. 

I have made several additional cx|>e!ilai|dm late, which have 
confirmed mv opinion, that the asliC' are acids or 

oxidtiles more or less combined with redi^^fflfhetal, which makes 
it necessarv for the acids to he heated, in order to dissolve them, 
or in order that tlie oxidate^part may be separated troin the 
reduced part, and that they Should share it in those two piu’ts in 
the solution, which without caloric could not take place it the 
oxide be not already in cKistence. The combinations between 
the oxiflules and the oxides, and between the latter and the hy- 
peroxides, form the degrees called intermediate ot oxidation, and 
which intermediat^^Hji^recs some authors have not yet cea'^ed 
to admit. 1 call ^^er-oxide every oxide which ought to de- 
posit oxygen, in order to be capable ot being dissolyerl in the 
acids, and which cimsccpiently gives chlorine with muriatic acid. 
Several of the organic substances are combinations betw*een 
oxides and oxidulcs ; atKl as the aflinity h weak, bolli the o,ne 
and the other is eu'^ily engaged in exce^'S ; and wdien W'C analy*'® 
these suljstances, wo frequently do nothing more than combine 
them w»itli tin? reagents; and then, instead of (v/wr/v, \vc have 
products which we mistake for new principles. The fine ana- 
lysis of the oxalates by fire has proved, wdiat I always said, that 
the vegetable acids have for their common fixed base carlmuous 
acid, and for a varying principle water. This analysis has yielded 
out of the oxalates w'ith \veak metals, carbonic acid and metal 
reduced aftei having allowed the escape of water. There are 
carbonites tlierefore. ^.Thesame salts with stronger oxides have 
yicltled water, and the carbonites remaining have been resolved 
into gie coiis'^oxide of carbon; and the oxalates with very strong 
metals are decomposed, fiftei* the manner of the «icids alone, 
into watef, acetous acid, carbonic acid, oil, carliotuvUMl hydrogen 
gas,^ with hydrogen and carbon as the resiiliie. 

is* the residue of the sulphuric ether an acidiftulated 
su^l^Vl^ of ether, but also, what is singular for an acid which 
own water with the oxides, and forms dry salts, ^ that 
of |iW>ether by the fluoric acid is an acidiiuilated fiiiate of ether^ 
wbk^llSl^i^ these salts exists in the state of gas, and the excess oi 
aci4 1i$ therein hydrated. From the new alcohol, neutral com-^ 
poi|ti<fe> which the fire once more resolves into insulated 

ether^ atvddnio acidiiiulateil salts. These salts are not decooi^ 

. K3 posed 
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posed by the alkalies ; but, by saturating the excess of acid, the/ 
so act that the sulphate or fluate of ether, become neuter^ may 
still be divided into isolated ether and acidinulated salt. The 
stronger acids assume with the oxides of any of these neutral 
or acidinulated salts t^^ place of weaker acids. Ether is not 
separable from tb4 Aidisuilated salts, but by its destruction. 
Boulay has conflrwWhat’ the ethers are siiWjydrated alcohol : 
I say confirmed, l>Sk!aitse I said so a long time ago. The car- 
bon and hydrogen are there in the same ai)solute ratio, but less 
organized by water. It is not astonishing that an oxide so en- 
ergetic as the etluTCous gas coij^acts with the acids equally 
strong engagements. In sliort, wmen we say there is in che- 
mistry nothing hut hydrogen, metals, oxygen, combustibles and 
acidifiahle combiirans^ oxides, acids, and salts,” we have em- 
braced the whole science, simplified the course of things, and 
placed as it were an astronomical station* 

['I’o be coiitiiuicd.J 


EArxTHQUAKE IN SCOTLAN0- 

About eleven o'clock oh the night of the 13th of August a 
tremendous shock of an earthquake was felt in various parts of 
the north of Scotland. At Aberdeen, Perth, Montrose, and In- 
verness, its effects were most remarkable ; but although many 
houses in all these plsices were shaken from their foundations 
and partially shattered, we arc happy to add, that from the du- 
rable and massy architecture of the houses in Scotland, no. hu- 
man lives were lost. Several bridges in the district thus visited 
also suffered severely, but the most singular phaenomenon at- 
tending. the awful concussion is the effect w*hich it produced oh 
the spire at Inverness. A letter from this place thus describes 
part of the devastation there in the following terms: 

Chimney-tops were thrown dow’n or damaged in every quar- 
ter of the town. The Mason Lodge, occupied as an hotel, was rent 
from tpp to bottom, the north a stalk of the chimney partly thrown 
down ; one of the coping-stones, w^eigfiing, I should think, from 
fifty to sixty pounds, was thrown to the other side of the street, 
a distance not less than sixty feet. The spire of the steeple, 
which 1 think one of the handsomest in Scotland, has been se- 
riously injured, and must in part he taken down. The is 
an octagon ; and wilhin five or six feet of the top^ the 
of ike octagon are turned nearly to the middle of the jiai 
sides of the octagon immediately under it. What is more Woii- 
derfiil than any thing attending the memorable event,' notwith- 
standing the vast quantities of stones and bricks that him beeh 
thrown from such immense heighte, not one persmi has reedved 
any tmrt V* 
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INTXNSB HEAT. 

Our chemical and mineralogical readers will be glad to hear, 
that by means of a blow-pipe for burning the gaseous constituents 
of water^ in a state of high condensation^ and which is con- 
structed by Mr. Newman, of Lisle-sUr^t, Lcicester-sqnare, a 
degree of heat may be produced greiite^W^n that of the mest 
powerful Galvaii!c battery. Professed CUKN, of Cambridge^ 
who is engaged in a series of analytical %x|ieriments with the 
blow- pipe, hiis already succeeded in the decomposition of the 
earths; having obtained metals from barytes and stiontian, 
which do not become oxid^^ by exposure to atmospheric air. 
The metal of barytes is ductile, and has the lustre of silver. An 
account of these experiments will be shortly before the public. 

A correspondent in Sussex has remarked the very rapid and 
great evaporatiorij&pm tlie earth’s surface daring the clear in- 
tervals of the lateSjlwe — a circumstance which may 

account in some ^[akire for the contiiiuauee of so much rain. 


STEAM ENGINES IN CORNWALL. 

By Messrs. Leans* Report for July, the average work of twenty* 
seven engines was 20^142,363 pounds lifted one foot high with 
each bushel of coals consumed. 

During the same month the woik performed by V/oolfs en- 
gine at Wheal Vor was 47,6 10,7^^' pounds lifted one foot high 
with each bushel. His engine at Wheal Abraham that is in full 
work, lifted during the same month 51,923,679 pounds one foot 
With each bushel. His other engine at the same mine, not yet 
at her full load, lifted 23,794,469 pounds to the same height 
with every bushel of coals. 

The last mentioned engine has a 60-inch cylinder, but is only 
loaded 2 lib. 9 per sqiia|e inch ; while his other engine at the 
i;ame mine (with a 45-incli cylinder) has a load of 15 iifa. I per 
square inch ; that is, a great portion of the coals consumed with 
the 60-inch cylinder engine goes only to the motion of the en* 
gine. 

MAJOR PEHDIE’s EXl^EDITION TO AFRICA. 

The spring transport w^hich earned Major Peddia and his 
eoSapanion Capt. Catnpbell to Africa, arrived after a tedious 
paisa^ at Goree ; but the death of the surgeon who was lo^have 
aceompanied'them, which took place on the 8th of December 
at Senegal ; and the troops which were to have arrived from 
Sierra Lmne in December not joining till the 25th of Bebruary, 
unavoidably delayed the departip^ilt of the expedition from tlie 
coast till too late for the season. This^ delay wil4 however^ be 

K 4 * attended 
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attended with advantages, as it will enable Capt. Campbell, who 
will make the necessary astronomical observations^ to settle the 
position of many places on the coast of Africa with more pre- 
cision than has hitherto been done. He had in the month of 
FebriiaTV last made A gieat number of observations of distances 
of the sun and nipon,{!iiand, moon and stari:, frO^i vyhich he found 
the longitude of StiM|:al different from 

tables; the latitucbrlpapt. Campbell fixes* from|||8 observations 
at 2' N. He was, hovvever, anxious lo avail himself 
of a greater nnniher of observations before he finally fixed the 
longitude of the tfjwn ; which as soon as he has done, he pro^ 
inises to transmit for tlie use of navigators. The expedition has 
been fitted out with several good sextants, principally of Mr. 
Carey’s make, and two of them contain a contrivance for taking 
single altitudes by means of a level contrived by the late Lieut. - 
gen. Brown, under whose management th^^M|ronomical part of 
the expedition was fitted out. Besides se:gH^ Cnpt. Campbell 
has barometers (ijrincipally Mr. ArnoUrvs5^BR a small transit 
instrument ; hut the latter is so badly made, that the captain 
says, in a letter to his friend in England, he cannot make any 
use of it. As this expedition was planned rather late in the 
spring of last year, and great fear was entertained of losing the 
season, the astronomical apparatus was as well as many other 
parts hurried. Mr. Troughton would no doubt have been em- 
ployed; but the shortness of the time, anil the engagements of 
this excellent artist, deprived the expedition of the benefit of his 
superior instruments ; and although this, circumstance has occa- 
sioned some regret to the astronomer employed, he lias however 
great satisfaction in believing, with the exception of the transit^, 
all the other instruments are very well executed. It was per- 
haps impossible forGovernment to have selected two gentlemen 
better qualified to undertake this arduous enterprise; and from 
the care which has lieen taken in the e<]uipment, the public may 
l(»ok forward with great probability to the full accomplishment of 
tfcfe object of the expedition. 


RFXIPKS FOR MAKING JAPAN OR VARNISH. 

The following recipes for making japan or varnish are gbifen 
in a contemporary journal, as having been recently imposed 
from (xermany- These compositions are described as 
alf arlicles to which they are applied impeivious to wet witWit 
deatroving elasticity. . ^ 

fViiie Japan, — ^This japan never changes its colour, and with- 

• Th^rausit instrument was not of Mr. Cnrey’s innldn^. tJareV 
attetnp1%d to improve it; but its original bad cunstrucUon;; it seems, ^uM 
not adinit of it. 

^ ‘ stands 
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stands all the chemical agents that blacken other white pigments 
used in japanning* It is obtained in the following maimer: 

Let some artihcial carbonate of barytes (obtained by decom* 
posing or pouring into a solution of native carbonate of barytes 
a saturated solution of subcavbonatc of a,mmonia) be ground up 
with a sufficient quantity of white oil and apply it suc- 

cessively upoa^id<^»tlier. This being (jttjfc’the finishing coats 
are given to iw .articre with a japan comp^M of carbonate of 
barytes groun^^p with white copal varnish ; and when perfectly 
dry, the leather is polished with a jiiece of felt and finely levi- 
gated pumice-stone pow'der, and the last or finishing polish is 
applied by means of a sponge or soft brush and burnt hartshorn 
powder. 

Yellow Japan . — To obtain a clear transparent yellow, the 
leather must of course be white, and a yellow 'dye is given to it 
by means of.wmd^J^French berries and alum; and w»hen per- 
fectly dry the ja(aH|||rouiid of patent yellow is applied in tiie 
manner above 

Red Japan . — ¥^or this purpose the base of the japan ground 
must be made up with madder lake grrmnd up with oil of turpen 
tine ; this forms the first ground. When perfectly dry, a second 
coat must be applied, composed of lake and white copal varnjsh; 
and the last, with a coat composed of a mixture of copal and 
turpentine varnish ground up wdtii lake. 

Blue Japan . — The first coat must be given with artificial car- 
bonate of barytes ground up with oil varnish ; the second with 
Prussian blue^ ground in copal varnish and finished as before 
stated. 

Black .Japan is obtained by applying finely levigated ivory 
black ground up with linseed oil varnish ; the second coat must 
consist of the same pigment ground up in copal varnish. 


EDINBURGH DISSECTION OF THE ERAIN. 

A considerable interest having been excited in Edinburgh for 
some time past, about the discoveries of Gall and Spurzheiih, 
relative to the structure and functions of the brain. Dr. Spurz- 
heim at length made a dissection of that organ in one of the 
a^^dltomical dissecting rooms of the University. Besides the re- 
Students itiwUiy of the professors were present, as well as 
other scientific persons interested in these new and importi^nt 
discoveries. Dr. S. succeeded in making the most perfect dissec- 
tion of the brain, and received the approbation of those ,.who 
wei'^e present. Many persons who had previously oppq^d the 
new m^tfiod of dissecting this organ, testified to tl£l superi- 
ority of Dr. Spurzheim's new mode of developing the hitherto 
unexplored structure of the brain and ngrvous system* ? 
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NBW NAUTICAL INSTRUMENT. 

To Mr, Tillochm 

SiiRj — In order that the instrument offered to your notice may 
become as useful to mariners and travellers as the problem ots 
'Which it is grounded was to the inventor anci^^|>ipinates in the 
years 1813 and lS^ 3 %e respectfully 
this in your very useful Magazine. 

The instrument alluded to is called a NuU^jpIndicator, and 
is a representation of the circles and arches of the natural hemi- 
sphere, as far as they are necessary to the seaman and traveller, 
and when set to observe aliitucles of th? .sun, or of a star, at any 
time of the day or night, gives a distinct vitw of the meridian 
attitude; zenith distance; azimuth; ampliciule ; true time; 
length of the day, and variation of the needle at the place of 
observation, without the possibility of (niimlfiy^ error ; by placing 
tlie whole under the eye of the observer in tH||B positions. 

To a traveller by land^ no other accll|HP|iyiiig instrument 
than a spirit level is necessary, to ascertainlul the abovenien- 
tioned articles. At a time vvhen perhaps the mind is too much 
agitated for numerical calculation, it will in two or three minutes 
remove every uncertainty with respect to place one oliserva- 
tion. 

To the curious in his study, it will readily vsolve many important 
problems in botii geography and astronomy as well as naviga- 
tion, among w^hich the progressive variation of the magnetic 
needle is not the least. 

To the teacher in his school, this instrument will be of much 
benefit, in detecting the errors of his pupils, and giving them a 
clear demonstration — that, mih the observed altitudes, the in- 
terval of time between each, and the known decli:iation at that 
lime, the sun is precisely at the same distance from the meri- 
dian, and that the meridian altitude can be no other than that 
given by the instrument, as also all the forementioned objects 
indispensably necessary to navigators. 

To merchants this invention must be of the utmost conse- 
quence^ since by death, sickness, or casualties, the charge of 
their sbipAand cargoCsS often devolves on those whose knowledge, 
through want of proper education, is far from being adequate to 
the trUstf^The instrumeiu is of the most simple construction, 
and the application may be understood by almost any caj^city 
few l)^f8-<-by a mariner at first sight. 

Any gentleman willing to ffetronize this invention, will please 
to addbeips to James Hunter, No. 9, Leicester- street, Leicester- 
square, London; or at Mr. John Thin’s, ^chitect and builder, 
^nbti^glu 
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Diseases of Dogs. 

BISBASBS OF DOGS. 

In i work recently published, entitled Instructions to young 
Sportsmen,^' by P. Hawker, Esq. we find the following retipes 
for treating the diseases and accidents to which these useful ani- 
mals are subject. «^The author^s long and extensive experience 
enables him confidence o^ ‘ such topics, and we 

have no douM^wlI^^^ confer a benefit oi^^society at targe, by 
making piiblS^I^ means which he prescribes. 

Distemp^^^To enumerate the various recipes for this 
sometimes incurable disease would require a volume; but, of all 
that I have yet tried, none has answered better than the one I 
shall here give ; and, as the remedy is so innocent, it may be 
safely administered where there exists even a doubt as to a dog 
having the distemper. 

Recipe*. 

Opium • • • • • • • • 3 grains. 

Emetic invaluable medicine) . • 5 grains. 

To be giveifW night. 

Repeat the dose, every third night, till the dog is recovered; 
taking care to keep him in a warm place, and always fed with a 
warm liquid diet, such as broth, gruel, &c. 

If the nostrils should discharge, have them washed. orrsV' 
ringed, twice a day, with a lotion of alum, or sugar 6f lead; 
putting about half an ounce of either to a pint of water. 

The following is a recipe, which no bribe could tempt the 
vender to part vvith ; but, by means of some very clever chemists. 

I have ascertained it to be simply as follows ; after some trouble 
in discovering the proportions, and discarding the ingredienu 
by means of which it was disguised iu a pill. 

Recipe.-^For a half- grown Pointer, 

Jalap powder 25 grains. Calomel 5 grains. 

Made into a pill with a little gum water. 

For a full-grown Pointer, 

Jalap powder 30 grains. Calomel 8 grains. 

Mixed as above. t 

One of these doses, mixed with butter, or in a small piece 
ql^eat, should be given tG^the*dog every morning, on an empty 
The food should be light, and easy to digest ; and 
lotion, if required for the nostril^, should be observed here, 
as before mentioned. ^ 

Notwithstanding the trouble we bad to discover tins simple 
recipe, I should prefer the one given^ because there is 
chan^ of a dog taking cold with that, than any Idndj^^ mer- 
curiat preparation.’^ 

* ** The following prescriptions are oaeh about a dose for^aJfiin-growA 
pointer. They must, of course, be increased or dimipiited id pv<^ortioa 
to the she and strength of the dog/' 
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Lecturer, 


LECTURES. 

InsHiutmt, — Mr. Brande will commence his extended 
and i^actical Course of Lectures and Demonstrations on Che- 
mistiy, on Tuesday the 1st of October, at Nine in the Morning. 
The days of lecturing are Tuesdays, Thursdays, and Saturdays. 

London HnspHal,— On Tuesday th^||||H|^yctober, Mr. 
Richard Pliillips witt commence si f'ou^KHHHffires on Che- 
mistrvy at Half past Seven o’clock in the to be con- 

tinued every Tuesday, Thursday, and Friday. Two Courses will 
be given in the Season, which cutnmenees in October, and ter- 
minates in May. Further Particulars may l)e had of Afr. W. 
Phillip**, George-yard, Lombard- street, and of Mr. Jcnkinson, 
Apothecary, London Hospital. 

Medical School of St. Tliopias's and Om^^ospilah. — Tlie 
Winter Course of Lectures at these ad||||H|[;. Hospitals will 
commence as usual the first of 0ctof)er ; 

j4i St. Thomas's. — Anatomy and theOperations of Surgery, by 
Mr. Astley Cooper and Mr. Henry Cline- — Principles and Prac- 
tice of Surgery, by Mr. Astlev Cooper. 

At Practice of Medicine, by Dr. Bahington and Dr. 

Curry.— Chemistry, by Dr. Bahington, Dr.Marcct and Mr. Allen. 
—Experimental Philosophy, by Mr. Alien. — Tlieory of Mc<li- 
cine, and Materia. Medica, by Dr. Curry and Dr. Chohneley.— 
Midwifery, and Diseases of Women andChildrdii, l)yDr.Haigl\ton. 
—Physiology, or Laws of the Animal (Economy, l)y J^r.Haighton. 

N. B. These several Lectures arc so arranged, that Jio two of 
them interfere in the hours of attcudotice ; and tlie whole is cal- 
culated to form a Complete Course of Medical and Chirurgical 
Instruction. Terms and other particulars may be learnt from 
Mi. Stocker, Apothecary to Guy’s Hospital. 

0 ■ II ...... 

St. George's Medical^ Chemical^ and Ckirargical Schools.-^ 
The Courses will commence the first week irf-October : 

1. ^On the Laws of the Anfmal GCeonomy and the Practice of 

Physic, by George Pearson, Milt Physician to St. 

George’s Hospital, &c. &c, 

2. On Therapeutics wit;^h Mate#fa Medica and Medicial 

radenije, by George Pearsftt, M.D. and W. T. Brande, F.R.Si, 
‘rofe^sdr at the Royal Institution. ^ 

S. On Chemistry, by W.T^^rande, F.RiS. Professor of Che- 
mistry at the Royal Institution. 

Oit the Theory and Practice of Surgery, by B. 6. Brodle, 
F.R.S. Assistant Surgeon to St. George’s Hospital, &c. 

E. Home ttfili contimie to give Lectures on Sur- 
gery “to the Pupils of St. George’s Hospital. 
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Dr. Chittevbuok will begin his Autumn Course of Lectures on 
the Theory and Practice of Physic, Materia Medica, and Che- 
mistry, on Wednesday, October the Second, at Ten o’clock in 
t!ie Nioriiittg, at his House, No. 1, in the Crescent, New Bridge- 
Street, where further Particulars may be had. 

Theatre Taunton 's'Lecturcs on Anatomy, 

Physiology, Surgery. Th^ Autumnal Course 

will couiinencl^lKtirrday, October 5, ISKi, at Eight o’clock 
in tlie Evening pracisely^ and be continued every Tuesday, 
Thursday, and Saturday, at the same hour. 

Particulars may be had on applying to Mr. Taunton, 8/, Hat- 
ton Garden. 


Theatre of Anatomy^ Median Blenheim Slreef^ 
Great MarlhoTougk^tfeet . — The /Viitninnal Course of Lectures 
at this School wmHK on the following Days : 

Anatomy, Ph;p|l|^, and Surgery, by Mr. Brookes daily at 
Two, on Tuesday, .October 1, ISK). Dissections as usual. 

Chemistry and Materia Medica, &:c. daily at Eight in tlic 
Morning. 

Theory and Practice of Physic at Nine, with Examinations^ by 
Dr. Ager, on Monday, October 7. 

Three (bourses are given every yi*ar, each occupying nearly 
four months. Further particulars may be known from Mr, 
Brookes, at the Tlieatrc; or from Dr. Ager, (i!) Margaret Street, 
Cavendish Square. 

Meteorological Ohservaihms kept at JValthamslow from 
July L4 to August 14, 1810; 
f‘Brtwt'4;ii iIk- Hours of Sevco utui iNjue A.M.] 

Hoiir. 'nicriii, Liaroiii. Wind. 

JWy ^ _ 

14 ()2 2{)*90 , -“-Cloudy and sun ; rainy afternoon. 

15 5y 2y’8U S.~Haiu ; — showers and sun. Evening 

clei^^^rirws/rd/ ^ W. 

59 29‘fiO-v. E. varjr — ^Vety' rainy. day and evening. 

58 29*53 NW. vaij^r- Clouds and wind) sun and 
showers ;,^ar. Moon last tj^uarter. 

18 52 29*40 S. var. — Sun and clouds; showers and sun j 

. clear and clouds. 

19 55 29*40 SE. — Very rainy uutil aft^r 6 P.M.j cloudy. 
30 635? 29*70 S.*— Clear and clouds, cirrosir^m; hot 

sun, and wind ; at 8 P.M. remarkable 

cirrocumuli NW. > clear mi <dpuds. 

; Ju^2U 
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Hour. Therm. Barotn. Wind, 


July 

21 65 

22 57 

23 60 

24 56 


25 60 

26 56 

27 *59 

28 56 

29 59 

30 59 

31 48 


29*45 S. — Showery all day ; clear and clouds* 

29*70 SE. — Hazy; fine day; showers; clear and 
clouds. 

29'60 SE. — Showery day, 

29*61 NE. — Clear and darknei^ 

, at noon; clouds; hazy; 

new moon. 

29*60 SE — N. — Showery; clear and clouds. 

29*70 N\V — S. — Sleet showers ; sun and wind ; 
clear and clouds. 

29*88 S — SE. — Clouds and sun ; showery. 

29*81 NW. — Sun and wind ; drops of rain ; star- 
light. 

29*70 N. — Fair morning ; 3%ht showers ; clear 
and clouds. . jttL 

29 vO N. — Sun and clouds fiplwers; star-light. 

29-58 W, — Sunshine and hazy; fine day; clear 
and clouds. 


Jlagxist 

1 59 29*50 

2 51 29*80 

3 51 29*82 

4 58 29*90 

5 66 29*75 

6 53 29*90 

7 62 29-90 

8 63 29*80 


N. — Clear and clouds ; fair day ; small 
drops of rain ; clear and clouds. 

S. — Sun; showers; clear and clouds. 

S. — Sun; fine day; moon-light; cirro- 
stratus N. Moon first quarter. 

S. — Sunshine; very fine day; moon and 
stars. 

E. — Hazy; clear and clouds; sun; cloudy 
and dark. 

NW. — Sunshine; sun; showery; rain* 

SE. — Rain ; hot suu ; showery. 

S. — Sun and clouds; fine day; shower at 


7 P,M. 

9 59 29*72 S. — Sun; showers; cloudy. 


10 

55 

2901 

NW. — Gray; fine day; clear and clouds ; 
Moon full. 

11 

60 

3000 

SE. — Clouds and sun; small showers 

day|. cloudy. Up 

12 

59 

30 00 

NW—S.— Cloudy ; showers and some sun ; 
clear and clouds ; stare and moon. 

IS 

55 

30-00 

NW.— Clear and clouds; very fiiie day; 
star-light. 

14 

54 

29-80 

NW. — Gray; showery; cloudy. 


MET»oro« 
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MSTB0K0L06ICAJ. JOURNAL KEPT AT BOSTON, 
LINCOLNSHIRE. 


[Tht time of oljier? adon, unless otherwise stated, is at 1 P.M.] 


1816. 

Age of 
the 

Moon. 

Effl 

a 

State of the Weather and Modifi^Ciition 
of the Clouds. 

July 16 

u.H. vs. 

21 

... 

66- 

29 80 Fair 

17 

22 

62* 

29 60 Fair 

18 

23 

61- 

29*54 Showery 

19 

24 

60-5 

29*5 2 

Rain 

20 

25 

67- 

29-51 

Showerv 

£1 

26 

68'5 

29 63 

Fine inoniing — P.M. showerv. anj 

22 

27 

63^ 

gales from S, 

^9*7B Rain 

23 

28 


%9-65 

Rain 

24 

new 

63* 

29*63 

Rain 

25 

1 

60-5 

29-74 

Rain 

26 

2 

63- 

29-95 

Fair 

27 

3 

6l* 

30- 

Fjiir 

28 

4 

57-5 

29-82 

Showerv 

29 

5 

59- 

29*70 jFair 

30 

6 

59* 

29*60 Fine till noon — a violent storm of 

31 

/ 

60- 

29-62 

hail and rain at I P.M. 

Fair 

Augr. 1 

8 

60* 

29-68 

Rain 

2 

9 

t 59* 

29*85 

Fair, but cloudy 

3 

10 

61* 

29*83 

Fair 

4 

U 

60. 

29-90 

Fair 

5 

12 

62 * 

2990 

Very fine till evening, then rained 

6 

13 

62 * 

30- 

violently 

showery 

i 

14 

66* 

29*90 [Fair till noon — then showery 

8 

full 

65*5 

29*80 

Rain 

9 

16 

63* 

29*82 Showery 

jUIO 

*1 

17 

62* 

30*10 Fair 

18 

62 * 

30*02 Showery 

12 

19 

63* 

30*l’2 Fair 

13 

20 

68.3 

30*07 Fine 

14 

21 

63* 

29*85 jShowery 


Imcjc has haidly been a day for the last month, in which it has not rained 
jinorc or less towards the evening. 
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METEOAOLOOICAI. TAB1.B| 

By Mb. Cabv, op the Stbakd, 


For August 1816. 


Days of 
Moiitli. 

Iho 

bf 

o ■“ 

O S 

ruiouit 

S 

o 

ter. 

S 

< 

o 

Height of 
the Buroin. 
Inches. 

1 yi 

Pi 

III 

Weather. 

Julv27 

58 

66 

56 

29*92 

47 

Fair 

' 28 

56 

65 

52 

•73 

42 

Cloudy 

29 

54 

60 

54 

•58 

45 

Showery 

30 

54 

61 

52 

.50 

40 

Showery 

31 

52 

64 

54 

•43 

4£^ 

Fair 

Aug. 1 

54 

66 

55 

•60 


||air 

2 

55 

64 

55 

•80 


piowcry 

3 

54 

69 

55 

•83 


(Fair 

4 

56 

70 

57 

•86 

^51 

Fair 

5 

57 

67 

56 

•90 

48 

Showery 

6 

56 

68 

57 

•91 

40 

Cloudy 

7 

57 

67 

56 

•85 

36 

Showery 

8 

56 

70 

57 

•73 

55 

Fair 

9 

56 

66 

56 

•74 

50 

Showery 

10 

57 

67 

55 

30*00 

57 

Fair 

n 

58 

68 

56 

•02 

49 1 

Cloudy 

12 

57 

66 

55 

•03 

50 1 

Sliowciy 

13 

59 

64 

56 

29*88 

42 ‘ 

[ ShowtM'Y 

14 

58 

6^ 

57 

•76 

40 1 

Showci y 

15 

57 

66 

56 

•55 

36 ! 

1 Sliowery 

16 

57 

65 

56 

•75 

46 ! 

Fair 

17 

56 

61 

55 

•80 

37 

Sliovvery 

18 

54 

66 

55 

•99 

46 

Fair 

19 

55 

68 

56 

30* 13 

54 

Fair 

20 

57 

60 

50 

•10 

50 

Showery 

21 

52 

63 

56 

•20 ' 

55 

Fair 

22 

56 

64 

57 

•14 

40 

Cloudy 

23 

57 

63 

57 

•12 

36 

Cloudy 

24 

57 

65 

50 

•13 

46 

Cloudy 

25 

50 

66 

55 

*22 

54 

Fair 

26 

.52 

63 

: 

52 

•18 

50 

Fair 


N. B. The Barometer’* height is taken at one o'clock. 
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XXXV\ Letter to the Right Hon. the Coruiiess of CorFORT>, na 
the S/^eculatio 7 is ofTheoristSy particularly oj the Nrpiunian^s. 
By WiLLiA*M RichardsOxN, * 

In my former letter to yonr liulysliip, I stated the arrangement 
of our materials in a very considerable portion of Ireland, be- 
ginning with its lioj'therii extremity, and stretching 130 rnileo 
along it« eastern side, iiichniing a eou'-idiTable bicadth; — uiy 
object was to state facts in the ivaeli of \ our lad) ship and every 
one, from winch it mast appear that in tiie original arrango- 
inent of the materials of our world, the spccuhilions of theorists, 
and more. particiiUiiy of the Neptuuians, rcrelvod no support 
from the present order of things and the disposition of our strata 
as we now hiid them, upon the juinciples they lay down, and 
under the supposition^ these wise philosophers nialve. 

Hence they the necessity of assuming various 

changes to of which wc have no record, nor 

even tradition ; arKTOT intrtjduciiig agent'^, for whose existence 
we have no authority, Imt the ipse dixit of these gentlemen, 

'i !ius tlu'V, as well as other theorists, ore used to get over a!i 
djfhiMiltlcs emharrassiiig their favourite theories, by calling in the 
aid of i evolutions and convulsions, which, as thev sav, have de- 
ranged and distill lied eveiy thing: hut an attculi;c exairilua- 
tioii of any of <;iir little systems, upon vvliich I dwellerl in my 
last, \vill soon s|}<)\v that /^, at least, hiis never been revoLa-^ 
tionized, and hut very Uiglitly disturbed; a flint, yet steady and 
uniform change, in the inclination of all the eoinponeat strata^ 
probably at lirst horizontal, now slightly inclined. 

The local eireunistauces of each st*parate .stratum, and its 
junction with thos».i contiguous to it, without any interrupt.:v;n 
of the continuity or solidiiy of the helcrogeiieons materials, show 
})lainl\ that they have not heoa acted on by any violent cause, 
since their cousolidalion. 

From the local circumstances of our precipitous northern 
coast, I once showed in controversy, that tliese powerful instrn- 
iiieiits, Tcvolulions and convulsions^ so necessary to theorists, had 
been in action in my country: — in reply, by way of com- 
it was offered to me by the Iluttonians, that I should 
my own country as I pleased, if 1 would not interfere with 
the rest of the world, but leave it to them to arrange.— I de- 
clined the terms. 

Nor ar^ the particular circumstances of our arrangements ro- 
concileabf^ to the general pusitiom> of the Neptunians^ as i rdiall 

* Coimniuiicntod by the Author. 
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be 
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be happy to show when they .venture to state them; and tint 
our strata, as we find them, could not have been formed by che- 
mical precipitation, or mechanical deposition, from the waters of 
the chaotic fluid, as Mr. Kirwan supposes. Tliis respectable 
countryman of ours, who liazards himself further than any other 
Neptunian I know, supposes the chaotic fluid to have been a 
mighty menstruum, from which our strata have been precipitated. 
That this ineiisStruum, holding all the materials of the world i.n 
solution, must have been very powerful at first, but gradual^', 
abating in energy, as its materials were precipitated : — hence 
we should expect to find a perpetual gradation in the materiah 
of our strata, the upp<j;r parts differing from the lower, in each 
separate stratum. 

Nothing like nature ; for we find the most decided uniformity 
take place in all parts of the same stratum. 

Mr. Kirwau’s theory is still more irre<^g|^^l)le to the for- 
mation of a mass, or accumulation of st»HM^ys passing into 
each other per saltum ; and utterly incoi||HPle with the for- 
mation of alternate strata, a most commonmfangcnient. 

Admitting the chaotic fluid to have^een the grand matrix of 
our strata, and that agents we know not had altered the preci- 
pitating powers of the same fluid ; the order of succession in the 
strata would have been still the same ; and having the material 
of one stratum, we could tell that of the next it rested upon, 
and so on. 

Thus mining, where the material w^e seek for is disposed in 
sticata, (as coal,) would be the simplest science we I’ave: — on the 
contrary, we have not ascertained r.ny regular order in our strata 
in a vertical direction ; and in^^tcad of pointing our efforts to ac- 
cumulate facts from diflerent and distant places, \ve recur to 
theory, assume modes of original formation, and thence deduce 
rules to which Nature shows she is not subjected, even that of 
specific gravitie^^ giving us not the least assistance. 

I know that those coin crsant with the subject, state certain 
indications, from which they ijifer the proximity of coal strata; 
but from pur total ignorance of original formation, we have no 
due to the order of arrangement, and cannot pronounce posi- 
tively in any case, that wo liave coal strata beneath 

There seems to be a broad belt in our northern 
through many parts of which coal strata are foun 
depths; but the difficulty of determining where we tnay expect 
them is very great ; I fear insurmountable, if we:look for cer- 
tainty. 

Coal, ever since Marco Polo told uS the Chinese burned black 
stones, appears to be an article of the greatest importance, and 
in some manufactures of prime necessity. Indeed the time seems 
» to 
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. m the Speculations of Theorhts. 

to be approaching when this valuable species of fuel will be con-' 
sidered as such in many parts of tlie north of Ireland : lienee 
great proprietors, and among tlie rest tny friend the Earl of 
Gosford, are anxiously inquiring into the probability of hading 
coal on their estates. 

We have mountebanks undoi in . forms, and I know none 
more ignorant, or more likely ^o mislead, than those who claim 
to be coal- finders. 

I shall take the liberty of recojnmendiiig to those proprietors 
who are aiixious to fiml coal o:i their estates, to consider the fiub- 
ject as % question of fact, not of theory and speculation ; and 
to act accordingly. 

That is, to m ike the expeiiinent at the least possible expense, 
to find how boring can be executed in the cheapest manner ; 
and then to try in as many different places as may be found con- 
venient, not under :|}ic direction of persons who claim to be 
adepts ; but of men, who, without speculating on 

the subject, facts as they find them ; these may 

be transmitted for opini^ to those most experienced in such 
rescarchcvS, and I know not anyone who has taken so much 
pains to make himself ma^^ter of the subject, as my able friend 
(i, B. Greenough, Esq. lale President of the (teological Society, j 

Some do not use such violent agents, but quietly elevate our 
mountains and high islands, in the direction of an axis perperi* 
dicular to the liorizon ; leaving to others to investigate the pro- 
truding cause. 

The Neptunians wrap their mantle-formed strata about small 
elevations, until they accumulate them into mountains. 

Whoever discusses questions with theorists, should be very cau- 
tious as to the terms he permits them to adopt in stating their 
opinions: they arc fi/ml of using the words may and might; they 
should be told that in argument those should be changed into 
did and must. The terms possible and impossible must also be 
erased from the vocabulary of theorists ; from the former no 
conclusion can be drawn, and the latter is quite too self-sufficient 
for such novices in the art of world- making to hazard. — They 
should be limited to facts; and, in their deductions, subjected to 
the^id rules ofiogic. 

Mwve been Charged with being contentious and quarrelsome, 
in having so often encountered these vain theorists; for, fully con- 
vinced of my own ignorance of the early operations of nature, I 
could not bear to see gentlemen as ignorant as myself, elHiiO to 
be adepts in tile art of world-making, and therefore amused my- 
self ill exposing their fooleiries. 

My late frieiit^ Earl Macartney, compared me to a person 
at football^ who, nmr daring to hazard himself by kicking the 

1. 2 • bail. 
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ball, watched for an opportunity of tripping up those who ven- 
tured themselves boldly. 

1 have not ahvap been so cautious ; for although I gave up 
all hopes of explaining the earlier processes of datur^, in the 
formation and arrangement of the nmierials of our globe, I have 
inquired carefully into tlic operations that liave been performed 
upon it since its consolidation, and puuieubiily intd^thc forma- 
tion of its present surface, so eiirioU’=!y diversified. 

My sentiments on thi3siil)ject have been heltl still more wild than 
the theories of those whom I have taken liberty to laugh at. 

I have sustained ^at the surface of our original world was 
once elevated above nie tops of our highest mountains. That 
some mighty agent had gioted upon our tlien surface, (probably 
unitprm,) and had earned off its materials, irregularly JUid in 
innntense quantities, reducing the globe Jo a smaller size with 
its present surface, without disturbing ty||ij||^Tiais left behind. 

According to this posityin,^. the formation of 

our mountains vanishes ; they are no lonj^f the stupendous irio-^ 
nunients of powerful agenU^ or the if^sults of grand operations 
of Nature, but merely the scattered remnants of a diminished 
world. 

All this, your ladyship will say, is much.wdldcr than any of the 
theories I have been ridiculing; but I mii'^t request you to disthii- 
guLsh: all tliese are mere matters of opinion ; while my positions 
are given as matters of fa<j^ Thophilosojdiers I allude to, claim 
to be acquainted with their agents, and show how they might have 
acted. 1 admit I know notliing of mine, but that h&idia act*,— 
the results, that is the natural appearances, or facts,, these gentle - 
men bring fiu’ward, or dedine to notice, are at Viiriance witli, 
and irrccoiiciloaWe , to their rcsspcctlvc theories. The facts to 
which I call attention, and in general the fui-c of nature, where- 
evey laid bare to us, afford us clear demonstration erf the truth 
of my positions, as any theorem in Euclid is capable of receiving. 

The question of original formation has been iong jd>undantly 
discussed. Let us ta.kc new ground, and try to devclope froni 
existing facts the opciaiions that have been perfori^i^d on our 
globe since its final consolidation: — appeem;!^^ which will 
justify the position, that our world did not conii^tlsus 
standsrfrom the hand of Nature; — that itnportaiU<«ch^p^‘"^ust 
have taken ^place — that mighty agents, unknown . by 
the mavks they liave left behind them, niust upon k». 

I shall slightly mention a few of the appeaft^^ that aeem ta 
countenance these wild suppositions t 

U The irregular diversification of our \mcon- 

nected with original formation, and the arrangcnieut of our 

Strata^ 

2. The 
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2. Tlic isolated and highly elevated stratified hummocks, found 
iu many countries, and especially in basaltic districts. 

3. Whyn dykes, very lately brought into notice, but now burst- 
ing upon us in different parts of the world, in the form of walls 
of terrific altitude, and most regular construction. 

4. Caverns^ -so abuitclaiit, especially on the confines of sea and 
land, and^in calcareous districts, ^rand find beautiful grottoes, 
bearing irresistible marks of posterior excavation, not to be ex- 
ecuted b\^ any'" agents with which wc are acquainted* 

5. The line of demarcation between sea and land, and the for- 
mation of the basin of'the ocean. 

It has pleased Nature to lay bare t^ northern district of 
Antrim, and I may sav its whole coast, to disclose her secrets to 
us, and to expose her arrangements to the naked eyej it is in 
our magnificent facades, so numciou*^, and so kiiully extended 
along a great line of coast, that we are enabled to distinguish 
between origiml /^jjgRtion and poHerior operations; and to 
pronounce upon twfpiet stftle in which these original materials 
have remained since them final consolidation ; notwithstanding 
the numerous revolutiot# and convi^l^nwS so confidently ob- 
truded on us. 

I shall in my next request your ladyship to accompany me 
to a new field, where the original arrangements of Nature seem 
to be the same, with those in Antrim, Mi where posterior opera- 
tions also hear a strong rc.^einblauce, and of course where my 
arguments <lrawn from fae^ recci|ii further confirmation ; I 
mean the island of St. Helena, upon wliich the attention of the 
world has been lately much fixed from causes unconnected with 
its natural history. 

I am, with much respect, 

Your ladyship's most obcflient liumble servant, 
Clonfcclr, Moy, IlirHARDSON, D.D* 

February tio. 10 Id. * 

XXXyj* On the Excitement of Voltaic Plates ; in Jieplj/ to 
Luc’s Objeciions (o the Doctrines r$atntained by the 
M.Do 

To Mr. Tillocho 

Barbadocs, Mtiy-eS, 1816. 

Sjm, — A Wa.Jtp convey to Mr. De Luc my apology for not 
having not{ced;|£^n earlier period his observations^ on Wq. pa- 
pers, whichiiy^Micholsoi^ did me the favour to pUhliali in his 
valuable In July 1812, 1 left England for the West 

* Pliif. Journal, vol. xxix. and xxxi* 
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Indies, and until the latter end of last March, not having Iiail 
un. opportunity of obtaining the subsequent numbers of his Jour- 
nal, I was unconscious that what I had wvitteu had particularly 
interested Mr. De Luc. 

I have carefully perused the papers which have beoii published 
jjy him subsequently to my quitting Europe, and have renewed 
my acquaintance with those which had been previously given to 
the world. In doing so, I have derived no small degree of plea- 
sure, and much interesting and important information ; but as 
I suppose the several points of excellence^^with whatever defects 
they may be blended, jvill be sufficiently obvious to the scientific 
rcaier, I have confined the following rcmiuks exclusively to 
those parts of his writings which have been urged against the 
doctrines contained in niy papers ; and I have endeavoured to 
observe such an order as will put the several points of difference 
iHJtween us in the strongest light. Had I ranained in England, 
the pai^icular train of thought into casually fallen, 

would probably have led rne to further speculations on the sub- 
ject of electricity ; but situate as I inn, in an atmosphere ex- 
tremely unfavourable for electrical experiments, without the 
means of obtaining philosophical instruments, except after the 
lapse of several months, from Europe, and with access to very 
few philosophical books^iliit of my own cireumscribed collection; 
I have no new matter with which to enrich your ])agcs, and it 
is with much diffidence presume to oceiipv the time of your 
readers. 

Mr. Dc Luc considers that he bad* publii>hed nearly twelve 
months previously to the appearance of niy Essay |m Chemical 
Affinity ■*"', a refutation of Sir Iluniphry Davy’s hypothesis redative 
to the principles of chemical affinity, and the deCompOvSitions 
produced by Galvanism. It will be remembered that this hypo- 
thesis supposed that the elements of all compounds naturally 
possess different electrical stales or e7iergies, the one component 
particle being positive, the other negative; that this difference of 
electrical state is the immediate cause of chemical union ; but 
that, when t^Jt^^mpound is subjected to a Galvanic battery in a 
sufficient state of excitation, the particles possessing the negative 
energy are attracted by the posiz/ve/y, and repeHcd by 
/iveZpjplectrified wire; anffthe particles possessing^ pHHtive 
energy' are attracted* by the negatively electrified, apd repelled 
by the pcsitively electrified wire ; and that the force of these at- 
tractions and repulsions of the Galvanic wires to, the Oon^ponent 
particles of a compound body, when^ greater th^ lire attraction 
between the component particles arising from the difierence of 

• Phil. Journal, vol. xxix. 
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their electrical energies^ is sufficient to subvert the combina* 
tion*. 

The experiments to which Mr. Dc Luc alludes, as particularly 
afFording a refutation of this hypothesis, are the third and tenth, 
contained in the first part of his analysis of the Galvanic pilef, 
and to this paper I beg to refer your readers. Now', sir, 1 do 
not think that the result of these experiments invalidates in the 
slightest degree the hypothesis in question ; as a knowledge of 
the general principle in electricity, w'hich has been termed iw- 
duction or the law ^ induction^ will enable us to reconcile the 
apparent disagreemral. Upon this principle T will contend tluit 
the electrical states of the points 1.2.^. 4. were not such as 
Mr. De Luc supposes, but that i. and 3. must, under every va- 
liety of the experiment, have been positive; 2. and 4. negative. 
1 am aurare that the application of tliis law to the particular 
case in question hspi been objected to. Mr. Singer considers it 
impossible for th%law to operate, unless the bodies be sepa- 
rated by anoii-coirauctor, the resistance of which is sufficient to 
prevent the passage of cJectricity from one to the and 

tiiereforc, that it is alto^^ether inapplicable to the phaenomena of 
thc‘‘ interrupted circuit*/’ the objection toils application being, 
ti)at \vater i:s a conductor and incapable of affording such resist- 
.'Liicc. The experiments of Mr. De Lnc§, however, very plainly 
demonstrate that there is such resistSkttce in water as occasions a 
retardation and residua of electricity; in other words, such a 
resistance as prevents a free passage of electricity. That the 
situation of bodies being such as to enable electricity to pass 
from one to the other does not prevent the operation of this law, 
is fully established by the early experiments on the subject J ; 
and 1 will contend that it is as fairly iipplicable to the inter- 
rupted circuit in Mr. De Luc’s experiments, as to any phaino- 
mepa of electricity: consequently I do not conceive that the 
reasonings of Mr. De Luc, founded on the result of his third and 
tenth experiments, are admissible; and I am inclined to consider 
the arguments contained in my^ Essay, the first valid objections 
opposed to Sir H. Davy’s opinions on the subject of chemical 
affinity and decomposition ; and, in fact, the if not the only 
refutation of them . 

Having stated the results of peri men ts with th4 Voltaic 

plates^ 1 observed that they are subversive of the m||^ com- 
monly received opinion of the mauner in which a Voltaic pile is 
excited, which originated in the phaenomena of these plates^ and 
^/rests on the i^sumption that dissimilar metals while in <x>n- 

* Phil, Trans. 1807. f Phil. Journal, vol. xxvi. } Ibid. vo}» xxxi. 

§ Phil. Journal, vul. xxvi, fl See Priestley’s Hist. pf Electricity, pt. i. 
per. X. sect. v. 
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tact are in different electricnl states — in other words, that a 
difference of electrical state is produced by the contact of these 
plates. That the Voltaic plates indicate no degree of excite- 
ment whatever while in contact^ but that excitement becomes 
evident after their separation, is not a supfiosiiion^ but a fact 
demonstrated by the irresistible evidence of biir senses ; as much 
a demonstrated fact, as tliat all bodies of whatsoever nature fall 
through a given space in racm in the same time-— the one alto- 
gether as unconnected with any particular hypothesis concerning 
the remote cause of electrical plnenomen||^ the other is un- 
connected with any speculations relative t^hc remote cause of 
gravitation. But Mr. life Luc has promised to show the converse 
of my statement ; — to demonstrate by a great number of experi- 
ments, that these effects {the excitement of the Foltaic plates) 
exist only during the contact, and that it is owing to extraneous 
circumstances that any effect remains after Aeir sepai-ation’^.'* 

1 have tiaturally looked with much eagern^ for this promised 
demonstration; hut 1 have not been able io find one .single ex- 
periment which militates in the slightest degree against niy 
statement relative to the^oltaic plates^ and which indeed, as it 
is a bare expression of facts, I do believe, will for ever remain 
incontrovertible. It however appears, that Mr. De Luc’s pro- 
mise to demonstrate the^yS fe ciiracv of my statement, has ori- 
ginated in his having uniro|pmtably mistaken it ; for ho repre- 
sents me as having asserted that excitement of the pile cannot 
be produced while the metals arc in contact : whereas every one 
who has the slightest knowledge of the science of elf?ctricity, is 
aw^are that, in the more ordinary combinations for tSp pile, two 
metals have always been in contact; and that, in the kind of 
trough which was until lately used, two metals arc soldered to- 
gether. I am sorry that my observations should have been so 
misunderstood ; as it has occasioned Mr. De Luc much pains to 
refute an opinion, which I could never have advanced in open 
defiance to common experience, and has induced him to sup- 
pose that I am unacquainted, not only with his experiments, 
and the verw ordinary plurnomena of the pile, but with the 
earliest and ||hplc.st facts relative to the science on which t had 
written. In truth, sir, his experiments with the pile have no 
referen^ whatever to mine with the plates. Let it be /^ranted, 
that exRtement took place in every dissection of the pile, In the 
manner and degree he describes, I yet affirm that there is no 
anal<>gy between the circumstances necessary for the ekeit^ent 
of the Voltaic plates, and those necessary for the eitcitement of 
the pile; and that the hypothesis which attempts to eKplain the 

* Phil. Journal, vol. xxxii. 
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excitement of the pile, bj^suppasing that different metals ac- 
quire 'a difference of electrical state by contact, is not only un- 
supported, but actually subverted 1 )y the .phaenomena of the Vol- 
taic PLATES, 

In another instance, Mr. De Luc misapprehends in a most ex- 
traordinary manner the tenor of my observations. “ I filled,*' 
said I, one of the new porcelain troughs witli an acid fluid, so 
that the metallic pktes and their connecting arcs were com- 
pletely covered. In this state a trough of ten pairs of plates 
three inches squar^ecomposcd water rapidly*' — I placed the 
metals connected bar in a trough without partitions, and 

no action ensued Tlie result of thia experiment was to me 
anomalous and unexpected. But Mr. De Luc has endeavoured 
to explain it, by taking as data^ that when the plates were im- 
mersed up to the bar in liquid/^ ‘‘ the effect was reduced to that 
of orie single pairf;** or, as I suppose, no pCTceptii)lc action 
ensued. By a reference however to the experiment, he w^ill find 
that such was the state of the apparatus when it decomposed 
water rapidly. He has therefore misunderstood tiie statement 
of the fact, but in no degree explained ' it J. 

I indeed regret that Mr. De Luc has mi ?understood any thing 
that I have written; but T am altogelher distressed at bis ques- 
tioning the accuracy of my experimeiits with the Vc^ltaic plates j 
not indeed in coai<equence of haVgl^iunded, as he supposes, a 

Galvanic systevi*' on them, vvlffii 1 am not aware of having 
attempted, but because I value, above all other qualifications of 
an author, impartiality and fidelity in narraticn. Mr. De Luc 
thinks sqipe extraneous cause must have operated in 7ny experi- 
mentsj otherwise one single contact and separation of my plates 
could never have produced a sensible divergence of the gold*- 
leaves : but lie does not hint at any extraneous cause in particu- 
lar, which he conceived likely to be the one ; — and as the ap- 
paratus employed and the manner of performing the experi- 
ments were minutely described at the time the results were given, 
any extraneous cause attached either to the one or the other 
might easily have been detected aucl exposed. Mr. De Luc 
states that in M. Hauy's experiments it requii^^ten contacts 
and separations of plates -the size of mine befor#ihe gold-leaves 
were sensibly aifected. in the repetition which he made of these 
exppiments with smaller plates, it required twenty lepetitions 
before the effect on the goid-leavcvS was visible^ Now, sir, I 
have es^ressed in my Essay, and so 1 wish to be understood, 
that a single contact and separation ^did not produce 

* Phil, Journal, vol. xxxi. f Ibid. vol. xxxiii. 

t I should like to know whether the result of the experiment, as stated 
above, has been obuioed by otbet experl/aentcrs. 
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but a ver}’ cmsiderable divergence of the gold-leaves. What 
must be the impression on the mind of your readers from tliis 
discordance of siatenicnt ? Eitlier that Mr. De Luc’s and 
M. Haliy’s experiments were very coarsely performed, or that I 
have grossly exaggerated the result of mine. Of the accuracy of 
my own experiments I cannot doubt^ and it is in the power of 
any gentleman at a trifling expense to repeat theni^ and decide 
for himself. Hut, sir, you must be aware that I am not the only 
person who has ohtained such results. I can at this time par- 
ticularly refer to M. Volta for support. A||fe8cription of his ap- 
paratus, manner of experimenting, and t^tesult of his experi- 
ments, are contained in the following quotation : Ces plaques 
oat trois polices de diainetre: les nietaux doiveiit etre trts-polis, 
bien dc^pouilles d’huiiiidite, et appliques run snr Tautre de ina- 
xiicre ^ manifester unc cohesion sensible. L’un d’eux doit ^tre 
isole, et i’autrc doit communiquer avec le sol. On doit les se- 
petrer d’un seul trail et perpendicnlairement : on fait toucher 
aiusi eelui qui a etc detachd au chapeau d’un electrom^tre, ct 
on dolt quelquefois im Cu^arteinent des fils^**.” Volta’s plates 
were three^ inches in diameter, mine five; and as the areas of 
circles to each other are as the squares of tlieir diameters, it will 
be seen that my plates were nearly three times as large as M. 
Volta’s: hence one sufficient reason w^hy the results in my ex- 
perpnents were so much evident than in his; -another 

reason is however to be fdtibd in tlie extreme delicacy of my 
electrometer t. Hut how conics it that in Mr. De Luc’s experi- 
ments it required tumiiy contacts and separations to produce 
the effect obtained by M. Volta by one contact and ^paration, 
although the plates of these philosophers seem to have been very 
nearly of the same size ? Hut, what is more extraordinary, how 
comes It that ten contacts and separations of M. Hau/s plates, 
nearly three times as large as M. Volta’s, were required to pro- 

Hist, du Galvunwne par Sac, tom. i. p. ^5'J. 
f electrometer consist!* of fi j'lasu tube about 44 inches long, its in- 
ternal ^liametcr a little more than an inch, capped with itnetal at each ex- 
tren/ily. By <>J«r cap it is tixed to its pedestal ; in the other cap there is a 
hole through lilijMi a small glass tuht«, an inch and half long, passes, and is 
fastened so. half is within the body of th^ electrometer, the other 

. .Tliie ex^ternal and internal surface of this tube is coated with in- 
Milating varnish, and through the tube passes a wire, to one end of which 
may he adapted plates of any size; to the other is fixed a small pair of 
forceps which receive the gold-leaves. These are !§ inch long ahti very 
narrow; their extremities arc a foil indi from the pedestal, and a little nmre 
than half an inch from the tinfoiL— Now the circumstance which, iadepen- 
dent of the size of the iirstrument, contributes to make it more delicate 
tiian electiometers of this kind generally are, is the gold-lcaves being coii- 
/nected wkb nothing but the wire— -uot with the cap, at is generally the 
case. 
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duce an effect equal to one contact and reparation of M. Volta’s 
plates, and an efect very far inferior to one contact and separa- 
t ion of iny plates, to which they exactly correspond in size ? 
Some extraneous cause must, indeed, have operated in the ex- 
periments of M. Haiiy and of Mr. De Luc, Probably their elec- 
tromotors were not ifery delicate ; possibly they did not pay due 
regard to those circumstances on which depends the full action of 
wfie plates. 

-In reference to the production of Galvanism, I also observed 
t!iat the Galvanic iM^aratUvS can only be excited by a decom- 
posable fluid, Tll^l nieant to be equally applicable to the pile 
and the trough; — ^it is a fact which has been generally believed, 
bat which Mr. De Luc thinks he has demonstrated to be false. 
With due deference to him, the following appear to be conclu- 
sions fairly clcduciblc from his analysis of the pile, in reference 
to this subject, 

1 . The necessary combination for the greatest excitement, 
consists of two dissimilar metals with a moist substance 2 / 2 /ef- 
posed between them, 

2. If this condition lie observed, although no two metallic 
surfaces he in contact^ but merely connected by conducting 
points, as in the first dissection, the effects will be the same, or 
nearly the same, as if tlie pile had^not been dissected, but had 
remained continuous, in which-'a^i^ the different metallic .sur- 
faces are in contact. 

3. If the jiile be so dissected that two metallic surfaces be in 
contact, but the moist substance in contact with only one of 
them, if .^at one be the most oxidablc metal, the powers of the 
pile will otily ho diminished ; but if the rnetn! in contact with 
the moist substance be the least oxidable, then will the power of 
the pile entirely cease, 

4. A solution of sea salt is capable of exciting more power- 
fully than common water. The same pile which when excited by 
water was only capable of affecting the electrometer and pro- 
<iucing dccomnosition, when excited by a solution of muriate of 
soda affected llie electrometer, occasioned decomposition, and 
afforded a shock, 

5. The power of vegetable and animal substances to produce 
excitement is, cceteris paribus^ in proportion to’thCir moisture i 
3 pile excited by new cloth, which had stood some time in a 
room in which the hygrometer was at 40^^, being only capable 
of affecting the electrometer, while the same pile excited by wet 
cloth affected the electrometer and produced decomposition 

Mr^ De Luc, in spite of these natural ihferences fr6m bis own 

See Aimlysw of tlie Galvauic Pile. 
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experiments/ and without givings the grounds for his opinion^ 
contends that the action of the pije does not depend on a sepa- 
ration of the binary groups of metals by a liquid or wet body, 
but re^qnires only that the separation be produced by the best 
tton-rmetallic conducting substance.*^ He thinks that in writifig- 
p^ei\ he has found such a substane^'^ibitj^jt. me remind him 
tfc^t aH paper attracts moisture very pow^ully, that jt is ex- 
tremely diiScult to deprive it entirely of inoisturej; and that, when 
it . has been peri'ectly /hied, it very soon reacquires moisture. 
!)rhu$ In au expeniaicnt (mentioned by Mr^^^Luc); in which the 
paper had been completely dried, the pl||Kd not even affect 
the electrometer, until during the time occipied in carrying it 
from ope room to another it acquired some degreg of moisture: 
it: then ^affected the eketrometer in a very slight ^egree. In 
fact, 1 believe it might be stated, ti]^t whatever conducting power 
paper may possess, is dependent on the moisture it contains. 
Thus in every instance of eiiKpitqincnt, moisture {the decomposable 
Jiuid) has been present : and from this view of the subject, I am 
somewhat inclined to think^hat the sprntaneoas electric column 
ini^t be ajjjpluyed for^fai atfo sconic purposes. 

. j[.<Wp}dd wish, sir, your pliilosophical readers to ascertain the 
legH^macy of the inferences 1 have taken the bh-rty to draw 
from the experiments cont^j|||fl ijj Mr, l)e Luc's analysis of the 
Cxalva.uic pije, an^ to declo^l^icther there arc any facts dedii- 
cihle from those expcrimeil^ which tend to show a necessity 
for two metallic surfaces to be in contact to produce excitement; 
whether tlie facts do not establish a contrary opinion; and 
whetlier the results of all his experiments do notfeue|tp prove^ 
that f^'the Galvanic apjiaratus can only be excited decom- 
posable fluid.'’ Nevertheless, Mr. De Luc state||^thc ei<%ientary 
principjesof the pile to be as follows; 

1. In each binary group the zinc plate Itakes some electric 
fluid from its associate the copper, 

2. In each group also the x^inc plate communicates through 

the paper some of its excess of the electric fluid to the capper o{ the 
next group 09 its side/' # 

The. ftrat ^ition is in direct opposition to my experipients f 
the De Luc draws from his thirty-fourth experiment: 

%rg|^icau understand it, that experiment simply proves, 
an insulated conductor will convey 
the of either extremity \o the electrometer. 

' . ^ ' [To be continued,] 
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XXXVIL On the Physiology of Vegetables. By Mrs. Agnes 
Jbbetson*^. 

To Mr. Tiilnch. 

'■tr 

Sir, — JL His strtK^'^fkbv.nstencIes that subsist in the few facts 
that have baen aclcnowledgecl to be true in the pliysiology of 
plants, tn^t show thift tliey are in many respects false, since 
thi^ contra’dict each other. Thus, plants are supposed to per- 
spire, and als^ oxygen. It is well known that the 

water they talM! mll|Fdecomposed, and reduced into its compo- 
nent l^arts for the fuirpose. How then can they give it out in 
oxygen andvyater also, when that water has been changed to air? 
But they alao admit that the cuticle tak<^ in nutriment, and all 
from the same skin. This i^ferfeally giving the cuticle niore olfices 
than Nature can perform, especiaily as they are all contradic- 
tory. Then it is supposed thi^ tSe blood circulates,— though 
the juice is evidently expended, as it^ises, in forming tiie parts it 
is ordained to complete. If. it does circulate, it must do so ijft 
absolute opposition to the whole eper" of Natures; since even 
no animal respires by a particular organ, except those that have 
a real circulation; for even in animals or injects there ie no 
circulation where there is not«a heart, to which the blood 

constantly returns, as the vesseti^Kat contain the liquid are so 
disposed, that it cannot arrivc^^Tthe other piirts “till it has 
passed through the lungs. This of couj>e cannot take placet in 
vegetables, wpich have no heart, nor in animals that have several 
hearts the admirable Cuvier. — Again, in the herbaceous 
plants tjwy may be generally opened close to the root, and the 
flo^ver^disccyv||TC aggregating there; — How then can the flower 
but be formetrat the top of the plant, and come oat in a few 
days also, without any preceding bud ? And in trees ^tnl 
if the flower-buds are all cut off when first appearing, a quantity 
will very soon succeed j — cut these away also, and another set 
will' reappear jL this may be done iwe^or three times. Is k 
possible that In these flowers can j)rocml, or be formed^ in the 
few buds that were found at the exterior in that plai» P N6: they 
are merely the vehidle through which the flowers in tttes are 
introduced to the exterior; and the first there. de- 
tained in the bud till the weatber,,is sufficiently ]^- 

init th^ to pass outwardh*. This is only learnfl* by>4hi«etittg 
progressively, and pursuing the various facts throughcutidlf their 
appearances. 

There is certainly a great differenc^'^tween thf and, 

* EaRATOM.— In Mrs. Ibbeteou's paper in our laqy||mber, m Ibe lid#*, 
far the word subitituH*^ read “ elutiduicJ* , ' 
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herbaceous plants in the progress of the flower-bud. They both 
form it in the root; but in trees and shrubs they make several 
stages^*~-in herbaceous plants but two. 

The first of the propositions selected for this letter, and which 
I OUgaged it should in a manner prove, was^ that tljp flovi^er- 
bud was formed in the root, and of cajMEC^at the root was the 
laboratory of plants;*' since I before showed that seeds were 
also protruded there. There are so loany curiou||^£sseetions 
appropriated to this subject, that it is peculiarly I 

must prove the truth of the fact. I shalk&at .show therefore^ 
I)y a series of prints (taken in progressive from the plants), 
how the flower-bud passes in trees and shrubs, frohi the moment 
of its forinatioii to its decay; that the reader may be as capable 
of judging as if he had the plants before him, iii regular suc- 
cession ; since the specimens are 4he exact ptoldfypes of the 
interior of the vegetable from which they arc taken. And 
though every single spccimen.jvill not be given, on account of 
their number, yet I shall show the principal points of most of 
them, as they succeed each other. 

A soft b^ appears in the middle of the root traced regularly 
frmn its first formation, by opening a fresh plant every third day. 
This ball is then in a little Time seen to pass up the line of life 
(a circle of cylinders discovei^ between the piih and wood), and 
which only enlarges at the^^ering season lor this purpose. 
This is nover observed till a^onth or six weeks before or after 
flowering time. By degrees each specimen shows the ball 
moving up towards that aperture from which it is to break ; 
while the cylinders naturally swell, and increase ii^izc, ac- 
cording to the quantity of buds ready to pass up (Pla^. fig, i.) 
When they reach, the part of the line of from whence 
they are to be ejected from their place of concliiment, the cy- 
lin^ then opens, and one or two buds protrude, just opposite 
the ready made scales in the bark, which is in future prepared 
to receive them, when they shall have passed the lignum part. 
It is now they begin their passage through the wood, drawing a 
long string behind them {see fig. 2.) . This may be seen, and dis- 
posed in different specimens in so many various ways, tha|, a per^ 
son^^ust be blind or incredulous in the extreme^ not to be con- 
vinced. specimen the bud may be caught moymg 

on, an4 ^ string behind through the beginning layers a/' 

wQfodi then by cutting fresh specimens horizomally^ keep- 
ing them on the table a few hours, the bud, if then un* 

der the microscope, will pass (while under your eye) out of the 
Wood« In a apecimCh of new wood, if the bark isiifdken oif 
gently, all the buds (being still incased in the wood) are left 
there, and alone remain in the bark; and infig. •!, 



On the Physiology of Fegetnlhs, 175 

tlie division between the bud and the wood, occupied bj' the 
juice, is plainly seen preparing its way: and every person on 
viewing this figure, and who is apt to notice what they ^ee, will 
recollect this perpetual mark in the wood (o), whicii is nothing 
more than the passing flower-bud ; but the bud (as I have be- 
fore shown) does its passage, for the juice precedtss it, 

and has the ppwer of bending the wood twigs both ways from 
the bud, forjuing a complete covered way for it, that with the 
help of the l^uid it may pass without pressure : but as soon m 
the bud has passed, wood part recovers its usual situatkjj, 
and is restoredf4>}^^li^help of the retiirning action of the mus- 
cles, to Us usviU poniion. There is scarcely indeed a more cu- 
rious process iti the formation of plants than this: that so soft 
a body should 1)e able to pass {without injuiy) through so hard 
« substance, is most wonderM4 But does not the ba'tket-maker 
wet bis twigs before he attempts to bend them? and do not the 
sticks (if a wet sponge is placed between them) soon by a curve 
leave each sMe of the sponge hollow^ as tlie twigs have done at 
fig, 3? and does not the juice before mentioned act for Ae same 
purpose ? Thus all is in nature. Before the bud reaches the 
end of the wood (wiiich it is some tjine in doing) the cradle or 
winter bud (which is still empty) becomes covered with a thick 
glutinous liquid y varnishing herecalcs, to defend the interior 
(or that which wilt soon become s^ilpm the cold. This I liave 
generally found to be the signal tfiSt the embryo of tite flower** 
bud has entered her case/* Several specimens must be taken 
about this time, each day, that tjhe flower-hud may be well as- 
certained :to have entered her new habitation: her string will 
still attend her, for she loses all power of coutinning her journey 
if, it breaks. Mpeh pains appears to be taken to prevent the 
bud being hurt at this lime; for thougli it is much covered with 
scales, it must still be more ex)msed than it can be in the interior 
of the plant, 1 have repeatedly cut ‘•pecimens perpendieularlv, 
when the bud was preparing to pass within its new habitation 
and to arrange itself there i and no part , of the ^voccss can he 
plainer : in som% plants a part of the wood accompanies the budy 
and does not permit the bark to approach it: — tins is the case in 
the marvel of' Peru* Np .alteration is discovered in the next 
few dissections: the flower-bud remains for a sh^ time per* 
fectly torpid in outward appearance, though the l^riPr (rf^ the 
bud is pli|^rifig for its next change. Then is formed thatettp 
rioiw spedPien exhibited in my last letter, and in this at fig. 4, 
This part must be pursued with great exactness, taking up a 
ftesh plant ^very day for dissection. It uiill then be observed 
that the bud is ^ain moved, and thrown up into the new shoot, I 
should neveri have discovered this, had I not e^^yed tlie bnda 

• throw 
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throw off their scales as they passed up under the screw (lig. 4.) 
which ditides the new from the old wooi|ili.|ipy one r^ay sec the 
scales fall off^ and agatil yotiowed as bud* has passed 

UD into its ipiace in the nW (Bmpl^jsbably tlic reuhou 

wny the new wood of evciy tree w}]^thcr the 

cjd wood U so or not. The peduiicie^||P^|^ tl^e bud» 

generally f^ets incorporated with the bud*jittoru 

down some time aiWr^ it again stops at the place Irom 
which it proceeded, teaiing down ti that;^f£i4p^or at least 
in an exact line to that part of the sciev«j|^r^hh:fi ^dipped ; 
the flower has then onh' to piotnide a <^|i|ihpiikJ|ower'-sta{k, as 
soon as it has quitted tiie bud, and to bpen ; *thitHilnds its 
whole histoiy, at least tlnit which belongs to the flower-bud of 
the tree and shtiib. 

I now tuui to the bpd of the annual and hcibrtceous plants, 
or those which rise eacii year from the earth. The diffeieucc 
is essential; since^ instead ^having a settled buci appaiently 
yisibie for months, and a promisq of future flowers, the 
bud does not appj^ in goncuil till just as it is gojiio to l)icuk 
into lower, and till it ha9 Ravelled to the top ot the j)lant. C.m 
It be supposed then th at aJatuie^ which in the tiec makes the 
perfecting the flo\m k fiwg process, should in the herbaceotis 
plant complete it dliwtly, w^iout picfaceand without prcj)aia- 
tion, tho^h it has lilol MWie 

this apillfPnatural, or evcn^robablc ? thus to* form the whole, 
and bring it forth witbJmt ?uy time to inatuie Us*buds ai^ juiccb^ 
Impossible! Is it not striu^e that the curi|^ty of ootanist^ 
should not have tempted them to tear open a jmnt £|^n one end 
to the other, to seek the time when these flowers are formed, 
when they have already discos eied the flower^ii the bulb^ and 
that^in the water-lily it leaves the root when quite large, and is 
to be see»’1wth the naked e)o? Aid in the saxifraga crussifolia 
it is (luite as visible as in the crocus; and in the vjplet the 
flower^uid comes out of tlie lootao madilinishcd, that no person 
can doubt what will hut look. Its manner pf 

mounting in yearly wn, y ields specimens of mu nmmoii beauty. 
UnUke ike iree^ the ^ole texture of thsKplant is infimiely looser ^ 
yet stit consisting of innumerable cylinders one within me othei ; 
instead of Mug atretched tight, aset fig. U, forming one My : 
the thin mUflrr doubles in, and produces innumerable apertures 
at these folds afford a place of refuge fq^ flowers, 

indeed for whole bouquets; and if an hcrbaceous^Kht ia cut 
horizontally with a very sharp razor, and then » lai^ on the ta** 
ble for a few hours, the flowers will stand iqp above the cylinders^ 
and thus ex^iy distinguish the difference bctwe<m the eases 
and the biuh^^^h from the cxtieme thinness and dclioacy of 

the 
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the matter/^ifi not earn do for the cylinders are so folded in 
double or heUle/d^fethat to^an eye unused to the sight, they 
would all ieaul^ul |>apier macht^ Jtoivers, 

only delicate^ arid perfectly wijthout colour^ 

But I hafl^ei^Urid jM^h^ of distinguishing the case from 

the rml 6u^i£\%‘ dark or black shade always attending the 
cyH^^rt tlicy are seen in contrast to the apertures, 

which beiM||ii^, enyity, most plainly appear: but when the 
flowers they All up the holes so thoroughly as to 

leave set them oiF. 1 shall give a specimen 

of eylindm; llSWers (see fig. 6); and flowers without cy^ 

linders, at also fig. 18, joining both together, and 
{though Vi^^dtadly) the apertures up which the flowers mount. 
When you perpendicularlv, and happen to remove the soft 
covering sufficiently to leave tlie flowers "open to view, then they 
show adi^kaili/; for they are g^r^ly.«torn enough to remove 
the thin matter, leaving the varfUb^^ts of vessels discoverable 
between the cylinders.* Of these vessels 1 can say nothing, but 
that I have most exactly copied them ; but whfit they are for, ex- 
cept to support the « flowers, I canribt tell ; but we mult tn||y 
imitate till we can understand. Th^ larg^ bouquets of flowers 
adorned with hatiging spirals, and addi^gf^grace and beaut/ td 
the picture, I hm^e truly . deruies|g|k But 1 nuist observe that 
they are too smMi to, show all ^fmffects the might 

produce, though sometimes observable and only ewbibit the 
beauties arisUig froiri pressure, &c. wdiich the cfletiihg and 
closing Jiotf^eri^roduce. I'he mftit perfect pattern-drawer would 
be l^J'en^.ehwd in this case : for so excessive is the variety^ 
and so astonishing the beauty of these bouquets, that I in vain 
endeavour to do tmmjvsike. When some cordllas half open, they 
appear like finished flowersi^ see fig. 8, 9, 10. The nrnan- 
fie, the afigelxca^ and the AfVroc/ww rpowf/y/i/zm, v^l give an 
idea of some of these pjqtiires: but to complete it I jmust show 
the different specimens frbm \vhirh ea ^^ rt is taken in the 
plants^ as fig. 8^, fig. 9*, and fig. 10*, a|^Mlttant of each speci- 
men, just cut at the tqp of the root, reader rhay be n 

proper "^udge^ of the cdHotis rnamier in which the flowers are . 
arranged even in that situation. The root must be cut slanting. 
It; triSst be remembered, that when the firsf specimen is ob- 
8 ervi 9 (i|^ul when fhe flower-buds (in trees) hark the toof^ tbey 
nm into tlte cylinders of the line of life. This i||/the 

same &t^:piants that rise each year from the earth : thl^ 
run biito^ihe sauie vessels, and are formed and condiicted an far 
in the sime manner; — but here ends. the res^blance. \ ^ 

1 have sho^ii how different the fornjation of life is, 

arid how much looser all the matter as 11*, the 

Vo!, 48. No. 221. Sept. ISU>. variety 
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variety of cuticles being divided into layers^ and each showing 
such a number of apertures^ through which the jiowers shoot, 
(see AA), instead of a plain and regular set of skeeh (00) as in 
trees^. But there is often, as I before obser^'ed, a thing which' 
seems to coniine this flexible matter^ and give the part the ap- 
pearaijipe of different shaped vessels,, as 8, 9, and 10. 

This I cannot well understand; but I have given each exiactly 
as it appeared to me ; subjecting both copy and o^nal to the 
opinion of many, who confirmed and reassured rne a^o the truth 
of the likeness. However, when flowejy'isps above the root, 
in herbaceous plants, each separate divisidff%bo\y8 again a more 
marked line of life ; and if then the round stem is cut a little 
slanting^ this vessel will appear again with its bouquets, as it has 
passed from the root upwards, (see fig. 12). After remaining a 
time in this situatioup a large coliection of flowers begins to 
gather in the middle of the stem, and you gradually see those 
of e of life begin to enmty : it generally takes five, or six 

ig specimens to complete the whole process ; it is then 
dis^^^ifed that rao^t of the flowers have left the vessels of the 
repository, {hh). But .it is not one only, 
M^^two or three^ according to the size of the plant. Here they 
receive their seeds and pollen, and visibly increase in size, and 
then rise into perfect flowers by the growth of the stem (ccc.) 
Their passage from aaa to |||| is most plain, and easily traced, 
for the first hour after you have cut the plant ; but it requirea 
the eye to be accustomed to the microscope, to see it well; and 
the moment the seeds enter tl|e seed-vessels, they prove them 
the flowers. 

Can 1 then by any labour, or in any way, trace this series of 
facts in a more convincing manner? These specimens were all 
taken from plants of the same kind in a series, as they appeared 
a few days older than the preceding; ; and the progressive mo« 
tion from bud to flow^er, from flower to fruit, is not plainer with- 
out, than it is in the The difference between the tree 

and herbaceous sufficient to account for the winter 

lud in the former. ll Hy be remembered that this is the fourth 
year I have taken up pra^s in this manner — The first year I cut 
eighty-six trees ; the second, seventy-eight; and so on : and such 
loads of herbaceous^ beginning long before they appeared above 
grotjnd, that 1 have learnt all their winter process, I am sure 
r have cut many thousands within the last two years, ^jecltitig 
eve«yqfart to. the microscope. Does .there appear ffien any 
r^m ih this picture for self-imposition or mistake ? I well jknow 
hpw fi^tse reasoning is ; but I reason not, I only trace a of 
ph^utes presejg|i||rin regular gradation by Nature: and thoiigh 
e:^ibitiug so'^Hp^different parts, which it would seem almost 
• impossible 
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impossible to conciliate; yet, when joined together, they appear 
so consistent as not once to contradict ot confuse each other ^ 
the God of Nature atone could do tiffs'. That I have in vain for 
the last two years gone over and retraced every part:— the more 
1 dbsec't, the more absolute my belief becomes. And where are 
the facts strong enough to make us sufficiently incredulous to 
deny dtir eyesight ? Nowhere, but in a few mutilated proptMtions^ 
most* of thqjD showing falsehood by contradicting each 
other. ' 

It is impossible to give to tl# public a complete series of facts^ 
copied from Nature, ’Ihd which forms a quarto in itself, in a 
more disadvantageous manner than the present, since the first 
letter is forgotten before the second is read, especially as these 
facts (like a mathematical problem) all hang on each other, and 
depend mucti on their general consistency for the proof of their 
truth but I have already sacrificed sixteen years, and to hazard 
fortune on the publication also,;is too much. Before I close 
my proposition respecting the flower*bud, Tniust add one 
proof, which I liave shown to many. When a quantity of young 
buds have just appeared above the stalk* (suppose in umbellifep\ijfe 
flowers), if the first set arc cut off, the aperture in which itie 
flowers are rising up, is often so hollow and clear, that, look 
down near half a line, and you see^, the other flowers and buds 
coming up to supply the place of tnS dilapidated ones, or those 
which have died away. Sure this also cannot be vain ; it must 
prove the flower is formed below, or all Nature is a deception ! 
But we prefer gaining by reasoning, rather than by our eyes 5 
the latter often much morejust^ and more to be trusted to. I 
must add, that experiments made on the living tree (if it is to 
stop my vessels y or a/ter the course of nature) are not to be trusted^ 

I experienced this in cutting pfT half a bean, and replacing it in 
the earth : the root, instead of goming out at the top, at the same 
orifice as the stem (as it always does), took a shorter road, and left 
the bean^at the place it was cut. In J^^^manner Natur.e will 
deceive us — if the proper passage it will form a new 

one for itself. But wQtck her, and ever be found the 

same: aofid if I only lay^ open a pla^t (wit^ut attempting to stop 
its vessels), it will, though languidly, continue its motions for 
neat an hour, because its functions are all lengthways; and I shall 
not have impeded any of its actions, but only displayed th|bm» 
The 'flowers therefore will continue to rise for a short tinrei Wing 
to the motion of the muscles. 

I lioW turn to my second proposition ; That tlie leaves are 
the langl of the plant.*’ This is uhiversaily allowed ; yet 1 never 
heard a reason given ^^why they are the leaves 

M2 = f()rrojnjr 
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forming oxygen by the decomposition of water, is no reason at 
all for such an appibllation ; and it is certain that the leaves 
contain vastly less air in their interior, than any other part of 
the plant, and are not therefore a vehicle for air. But though 
they have no air withim they still merit the name they have ac* 
quiredv by being the constant cause of the motion of air at the 
exteiti^j so that the very oxygen the leaves give out would pro- 
bably Krnain almost stationary^ on account of its weight, under 
the trees, rather than circulate around, were it not for the in- 
numerable little fans that by thdi|}ncessant motion produce an 
excessive circulation, which is raray stopped, and is most violent 
in the lowest spots^ and where thp general kagnatiou of air is 
most likely to exist. But the motion of the leaves not only 
changes the gases (which descend from the higher regions by 
the help of the currents of air), but increases also the natural 
evaporation of the leaves. How exquisitely beautiful is then the 
arrangement of the lungs of the plant, when they are considered 
asset in motion by the spiral wire or muscles of the plant, in or- 
der to disperse the oxygen ! and that motion exactly propor- 
tioned by Nature to the situation of the ground, and the neces- 
sCjies of the sort of country in which they kre placed ! On the 
high hills of Scotland or Sweden, where no putrid air is disco- 
verable, thefrs grow, which give but little oxygen ; for they have 
no swamps to rectify, no animal breathing to purify: the na- 
tural motion of the air is therefore exercise enough for them, 
and to disperse their pollen. Hence the iirs have no spiral wire 
in their leaves, and in their leaves no motion, and fewer muscles 
(except in their wood) than any other plant. But behold the con- 
trast ; — ^^rhe low mA swampy groimds loaded with aquatic plants 
and trees, where constant nmliDn is necessary to the purifying 
of the air — Here Nature not only bestows a quantity of oxygen 
(which its trees enjit continually), but she has loaded the 
peduncle of the leaf with a quanrity of spiral wire, which keeps 
its leaves in perpetual ip||tion. View only the ahtle, or the black 
poplar. It is not its leaf •stalk is Iroad one way and 

thin the other (see that the leaf is for ever moving ; this 

shape would cause its/eoustant action, when the wide part of 
the leaf facing the wind. But what (but the muscle) could 
keep it constantly in that position? The muscles alone could 
do this, by contracting and dilating it, according to the dryness 
or moisture of the wind that blows. It is by this means the 
leaf-'Stems of ell the poplars are a trifle more or less turned to the 
wind, and in this position they will ever be found. Those pllmts 
have most spiral wire which grow in swampy grounds; those 
trees have moit' motion that are buried in low valleys, where 
.Ur both 
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both air and water at times would almost become stagnate if it 
w'ere not for the spiral wire in the leaves. But so beautifully has 
Nature contrived her laws, that the very moisture of the water, by 
causing constant motion in the leaves, gives also increased mo- 
tion to the water, and that water additional freshness to the air; 
while the deep valleys, which have quantities of aquatuyplants, 
want (more thoroughly than any otlier) to have the^xygeu 
mixed with all other gases, to purify the atmosphere. How ex- 
qtiisite then is this continual J^rchange of benefits !— .^how de- 
lightful then the discovery, *^Wat not only the quaiitity of oxy- 
gen is doubled in those vegetables found in low grounds, but the 
spiral wire is also increased in an e(|iml degree !*’ Thus botanic 
physiology perfectly agrees with atmospheric chemistry, to en^ 
force the welfare and establish the happiness of each animal 
that lives and breathes ; and not only of those whose scent and 
wholesome breathing is thus secured \ but of those inanimate 
beings wiio receive health and iiutrinuMit from the very spoiled 
air t\iat is thus drawn off, and imbibed by them for their benefit. 
Hydrogen and fixed air being in small degrees serviceable tc> 
plants in general, though they will not grow in that air alon:, 
their absorption is of the utmost use to man and animals. Thus, 
if the spiral was not the muscle of the plant, how could all this 
be brought about ? —how could the leaves be moved in stagnate 
situations ? — how could the oxygen get thoroughly mixed in the 
higher regions? It would remain imoer the trees, to do harm to 
the vegetable world; and so far from curing the bad vapours in 
low morasses, they would be left in their putrid state, to give 
death to those who entered the valley. As the moist winds act 
on the leaf of the poplars, so do they also on the corolla of 
flowers, turning the back of the antirrhinum and pea-flower to 
defend the pollen from the moist winds. How exquisitely sen- 
sible are the muscles of the plant! If a moist wind blows, they 
will lengthen more and more, till they 1^^ lost all the twist of 
their spiral wire: — if a dry north or e^^upiirid is felt, the muscle 
will contract to half its length. If tliS^^^no muscular con- 
traction, what makes the malva flower ilVtilhain dry winds push 
off the whole of its corolla, by contracting the calyx to such a 
degree as absolutely to pinch off the petals altogether? | have 
often seen above twenty flowers thus forced oW, one aftel* the 
other, in an over-dry season. Those wlio do not look on the 
spiral wires as the muscle of the plant, but as sap-vessels, . 
should show fjs how a flower is opened and shut ; how the ten- 
drils twist, both within and at the exterior of the flower ; how 
those tendrils^ twist, that cover the whole surfiw^jjf a ffUnt in 
the way oflmrs ;-r-but particularly how the U^rps; They 

proceed 
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proceed evidently all from one cause. What power acts on it ) 
What action remains so long after the death of the tree ? We 
do not believe in witchcraft, and an action must have a cause. 
A being dies; all motion ceases after death, except one^ which is 
involuntary muscular motion. The wood warps after death, it 
is spiral wire: it is this which most evidently causes its 

i}io/f()||lince, if you take a part of it out, all motion ceases, and 
that part taken out moves coniimgdly. If this is the case, it 
must be the muscle tf the plant^^md the warping is at once ac-^ 
counted for, being the only part,||pfae animal which moves after 
death : it is also the only part of the vegetable which retains its 
action after the vital power is extinct. We are not to judge 
a living being by the laws of' non-exhiing 7natter\ that matter 
which is made and joined molecule to molecule, m^y increase 
by heat^ which divides these parts by separating them at a 
gfeater or smaller distance. Thus iron is increased by the 
quantity of caloric introduced between each molecule. But how 
can this law be carried into a living body? Vitality is* actuated 
by a totally different power, and partakes completely of the 
apimal in this respect, increasing in continuity; and forced to 
action by the power of the muscles only^ after vitality should be 
dissolved. 

I think I h.ivc so exactly marked the difference (with the help of 
MirbeFs ingenious idea) between the animal, vegetable, and mi* 
neral, that they can no longer be considered as flowing in-o each 
other, or making a scries of steps, but perfectly disjointed, and 
different from each other, and peculiar in all their parts. The 
animal having life^ brain ^ nerves, muscles, voluntary and in- 
voluntary motion. The vegetable life, but neither brain nor 
nerves^ but irrit»ibility of muscle even superior to animal life*, 
these serving instead of nerves. Hence in death the vegetable 
cannot be considered as a being to be contracted or dilated, as 
iron or water, and whkh is removed by hea^t molecule from 
molecule*, but as ujl^m^creature, which has muscles to move, 
and which, when only be subservient to the action of 

the muscles for a which are, like all vegetable muscles, 

set in motion by the 'jwmerful change of light and moist\ire, hut 
subject to no other contracting or dilating power. And if in 
such full proof we want an additional one, to show that the spiral 

* This irritable or contractile power, is chat property hy which mus- 
cle recode fiH>m stimuli; it is independent oF the nerves, and so little 
connected with feeling, chat upon cutting away all the nerva and stimulate 
ing th^amscle with a sharp-pointed instrument, or a caustic, or direciittg 
1% ^rou^h it, the muscles instantly contract, as does also tha 

is 
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is the muscle of the plants we shall find it in the great discovery 
of Hali.br, in stimulating the muscles of animals by caustics 
and sharp-pointed instruments: the spiral wire being equally 
affected by bothy retiring (if quite fresh and in health) from 
the accession or touch of either. 

By means therefore of the muscle of the plant throwing the 
leaf into action, the leaves are most properly denomina|||fcluugs 
to the plant. But this is ||ot all the office of this p^of the 
vegetable. In the leaf is mixed that juice of the bark by che- 
mical affinity which contribt^|fe to altering the colour of the 
blood of the plant, so changing by means of the oxygen the dark 
resinous thick blood into a fresher liejuid of a more florid colour, 
and thus reducing it also into a thinner juice, which enables it 
to run wfth speed down the inner bark vessels at the bottom of 
the leaf, which lead directly down to the bark. The first part 
of this is exactly what our lungs do; and this alone would en- 
able the resinous juice to flow with ease to the bark, when first 
made in the leaves of the vegetable. 

I shall now turn to the third and last proposition I am to 
give in this letter, which is equally new, and taken from the dis- 
section of plants. It is that the corolla of a Jlower is formed 
by bubbles of water placed in rows, and owes all the beauty pnd 
lightness of its tints to the refraction and reflection of the sun 
on the balls of water which compose its pabulum.” 

The corolla, to be known, must be taken to pieces. There is 
some art required to do this; for, if the petals are at all pressed, 
they are destroyed ; they soon break their bubbles and spill their 
liquid, and thus spoil the whole specimen (as may be seen by 
pressing one). But it is possible t^ take the petal of each dif- 
ferent corolla, and, splitting it, draw off the upper and under cu- 
ticle, and, leaving only the middle part to be examined, that is 
the pabulum,” to gain the most exact result ; — since the dif- 
ferent cuticles will then (if placed in th| microscope) properly 
so arrange themselves (according to and focal distance), 

that, though there are several they are so lit^ 

tie divided, each will rise to its pr^j^^cight, and enable the 
eye to distinguish them from each and not in any man- 

ner confuse their parts together. Taking the corolla in this man- 
ner, the pabulum is soon discovered to be balls of water laid in 
rows; and this even the naked eye in some flowers will show; 
and these bubbles of water (covered only by extremely thin 
skin) lined by an impervious on% so clear as often scarcely to 
appear to the naked eye. 

The petals of most flowers differ from leaves in.inany resp^ts, 
but particularly in orll essentid point ^ coloured 
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skhi h within, the while is without. But in flowers, the pabulum 
is wkitcj and the upper and under cuticles coloured. To the 
pabulum the petals of flowers are indebted for their brilliant ap« 
pearance, and not to the juice which inflates them (which is 
generally of a dull and livid colour) ; but the bubbles receiving 
the rays of the sun, and returning them to the retina through 
these jalours, paint them with a vivid glow impossilile to eK- 
press^flilvords ^ but easily shown kjr throwing the light of the 
sun through a small glass bubble mi the dullest colour imagi- 
imb!^, and it immediately returtr^he brightest of lints. Thus 
these bubbles receiving tlie rays of the sun (which strike each 
drop of water) are enlivened and enlightened by the reflection and 
refraction of that bright ray of light scc^h in every bubble, and 
striking the retina, by which means the whole Jlower Would be- 
come a blaze of light too violent for the eyes, had not Nature, 
to soften it, covered it with a cuticle of a gauze-like texture, 
which, refracting each ray, gives it a soft ?t ess and beauty seen 
only in flowers. This being their form, it must stand to reason, 
that, in spite of the upper cuticle, much heat must be evolved ; 
and yet it did not occur to me to measure it, till 1 received a 
letter from SirJ* E. Smith, in answer to one I urote to him, re- 
specting the raising the tliermonicter during the fructification of 
the seeds ; when he re<|uestod me to see whether the polished 
surfaces of the petals were not the cause of heat still more tlian 
the seeds. This immediately set me to work ; — the only trial 
T have ever seen on the subject was one made by the excellent 
Mons. Hubert in the island of Bourbon; but it is given by Mons, 
St. Vincent in so strange a wayl^tliat I cannot make it out. in 
the first place he says that the maximum of tlie heat was at sun- 
rise. That Madame I Inlicit, who was bUnd, was much struck 
by finding the plant feel hot to her hand ; and tliat when the 
thermometer was applied to the.spadixes of the plant, it ro^e to 
30® of Reaumur, the standard thermometer being Now 

this in Fahrenheit 50' ahd 02^. Now how could Ma- 

dame^R hand, which her seventy^ couhl not be less 

than 75^ in tliat clSife^e^.feel hot io her hand ; u hen it 
was thirteen degrees coc^e^’^tluni her own flesh, and would there- 
fore be cold ? 

I cannot help thinking that there w^as so much handling, and 
cutting, aild placing the plant round the instrument, that the 
hand mUsSt have communicated much of the heat it possessed to 
the vegetable it field. It cerjhiinly was neither the corolla nor 
the seeds that gave it ; sincJlRe male and female w'ere cut to 
pieces and disposed round the therinometer^ and all motion must 
socm have ij^ thus dismembering tbu^lant. However, we 
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are not fair judges without trying the same plant the same way. 
When he tried the common arum in the interior of the corolla 
in the sun, it gave (i or 7 above the state of the atmosphere. 
1 never got Hubert's account till after my own trials were com.- 
pleted ; but 1 have since tried to cut the spadixes of the arum^ 
and place them in the manner directed ) but it had no c^ect on 
the therti«Dmeter. 

I shall now explain the tr^ls I made both before andmter I 
received Sir J, E. Smith's letter: every thing that could be done 
to guard the plant from receiving any heat from the hand was 
done. Having arranged the approaches round the flowers to be 
tried the evening preceding, a stick was placed to which the 
thermometer of comparison was aflixed, and a contrivance which 
enabled nife to slip on or off a paper cover, when I wished to try 
the seeds, that 1 might not, when the pericarpium was below the 
flower, be obliged to pass the instrument through the corolla, 
but into the seed-vessel at once, without the bulbs being exposed 
to the atmospheric air: some sticks were so placed that I could 
run the thermometer into the flower without injury, by the help 
of a pair of long pincers, and the whole was covered with a large 
umbrella to be turned off and on, as required. I began at 
seven o’clock in the morning. 



Therio.of 

Tliertn.of 

1 ^ Therm, of Therm, of 


Comp. 

Trial. 

Comp. 

Trial. 


In the Sun. 


In the Sun. 


Iris 

.. 57i 


Arum . . 53 

61 

Arum 

.. 55| 

64 

Hyacinth . . 56 

62{ 

Arum 

.. 65} 

674- 

Itis • • 59 

68 

Hyacinth 

.. 49 

58 

Rose . • 57 

64 

Rose 

.. 57 

• 64i 

HoneysucKle 55 

634 

Honeysuckle 55 

631 

Aruin . . 59 

664 


Seeds flower in Paper. " . Seeds flower in Paper Cover. 

Arum .. 55 57 f , 55 56| 

Rose .. 58 fiOj Iri^S^^.. 59 feU 

Iris ..57 59 Rosis^V; .. 63 65| 

Honeysuckle 59 62 1 Hvacinth .. 0 51| 

Lily .. 63^ 

White lily . . 60 63| 

When I tried the seeds, the bulb was placed in the midst of 
thtmi, without passing through t||gporolla. The result may, I 
think, therefore, be fairly stated ;* at the greatest part of the 
heat (which was supposed to result from the seeds only) c^- 
tainly comes from the^umlla: for, cover th^H^i^omeitr when 
taken from the open ainly any thing, and nearly one 

degree; 
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degree; the seeds gain only 2| ; if indeed It is any things the 
^naivtity of caloric must anct' Jhly at the time of 

f ructification, which tnay frojui the quicker motion of that 
season ; since it is certain that moment the seed is liable 

to so hasty a revolution, as When inside of the heart first 

fontts itself. But the heat'the '-corolla gives is a decided heat ; 
and i^ to be discovered in every Jiower that will admit the 
hnlbj and f should suppose intended tb accelerate the fructifi- 
cation of thei^ds,the completion of the juice of the pittii, which 
for the purpmb above mentioned may require to be fmsed to a 
certain temperat^ire before it is fit to pass down the pistil into 
the seeds* i always shaded thos^jfiowfrs that were afterwards 
to be exposed to the sun, till or^ree minutes before the 
experiment began, or probably the heat woul^ave bl^n higher. 
Biit it is not certainly owing to the polished surfitees of ike pe^ 
talsj for nothing can be less smooth in the microscope: but it 
is' idWing to the balls of water that compose the pabulum, which 
reflects heat firom each bubble of water and light; and if the sun 
is hot enough to decompose the water (which it certainly does 
in those petals that have hairs), it of course must reflect great 
hfiOt from the pabulum; and this may always be increased by 
taking off the upper cuticle. But it is not to one sort of form 
the corpila is confined, though, except the Everlasting, the pahu^ 
lun^s are all formed of biibmes of water. But there are wet pe- 
tals, such as the hyacinth, which, though they are so filled With 
ir is quite wonderful how the skin can keep it from 
coring^ yet detain tiie liquid i^uch a manner as not to wet the 
hand on which it reposes. Tnre is really a wonderful thing, and 
shows In’ a perfection Nature has made these skins, 

which not onlfwayjbe so filled with |iqu(# as to be greatly in- 
flated, but also so thin allto perfectly transparent, yet 

cover the waief sufHci^tly it from too great an evapo- 

ration, and enough ti|ii||^t^P^ecoinpose water,'^ which the 
corollas ilmt have 

^hisre ai^s^nl i^^Hn||u8 corollas, one sort in particular, 
which U^hav^V^b ^ W^^K ftated in forming velvet, that it is 
impOQisibl# ti<|^ the similarity of the formation. 

The' upper c<^rared cuttele is formed of a vessel carried up and 
dovNi in scoll^^^lnd then cut at the top ; — this appears to pro- 
the ray ea light which falls on it, instead of absorbing or ' 
repeilfni; it^Mulddhl)^ It is thus jt acts on feathers, it is this Which 
^vCatliem so exquisite a soflpss. ’ It is this also in miniature- 
patntii%'^which makes a stro^ so much softer than a dot. It 
ts on of beauty when thca soft down shades it, 

if so mPH ^ o behold, and ttifph paint so wholly de- 
Th^^P^Ktals, which are mostly flowe^ belonging 
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to a hot country, Jifive probaWy their corolla formed of greater - 
1 ‘oiisistcncy, water may not too soon evaporate in the 

bubbles* When the corolKj^ tbicl^rthin, it is tlie increase or 
decrease of their pabulum ^ply Xo which that circumstance h 
owing, — every other part Wike same* 

The Everlastings have the pabulum made of powder instead 
of water, and certainly, give no heat whatever, but ret^. theii 
form and beauty for a long time, not fearing the- general enemy 
of flowers evaporation, — dust being their only d^boyer. 

But the most curious plant in respect to c^m^tion is the 
ranunculus Jicaria and lulhosus^ which have their pabulum co* 
vered with a brilliant powder, which seems not only to rc« 
fract great light and hMk frShi the bubbles, but from the pow - 
der also. ^ But sii^i^as the badness of the weather, that I have 
not been ableno try the heat they give; the flower is indeed al- 
most too small to introduce the bulb of the thermometer. 

I shall now touch, though gently, on the means by which these 
flimsy bodies (the petalsof flowers) are sustained and^strengthened, 
so as to bear much pressure and much ill usage, and to preserve 
their elegant shapes in spite of wind and rain. No one would for 
a moment doubt that the spirals governed the petals^ of flowerl, 
if they would watch them for a few minutes as I have done /or 
days, nay weeks together. — How often have I seen one of the pe- 
tals contract its motions before the r^t were at all sensible of the 
impulsion; twist and furl its saiMike wings, lay them fold on 
fold, exactly according to the drawing of the spiral ! I kitoW not 
any better means to show the mi^scles, and how com|>let<^]y the 
spiral is that part of the vegetable, than exposing them to a va- 
riety of temperatures — both extremes of h«^it icold will act 
equally on them ; thdj^ contract, then lengthen,^d at last be- 
come vapid and dead, —-lose alf^|he stbKiess of their spiral, which 
untwists and breaks, and ^be^|tt^ immediately evaporates from 
the hubbies: — you then in the water 

was confitied : and I do not thidk^iUM^HMure surprised than 
to find that each bubble was by 

but they arc not smaller than the ib which 

^o much mechanism is discovered ev^i; to be 
reminded, that to Almighty power no^«eil or 

In the corolla Nature seems to have sportetEFwitb a 
calculated to e}:hibit her powers: and beauti(pl is it to follow^ 
pea or the bean in its various species, which discov^ a vwlety 
quite as astonishing; and when ^simple direction of ttie 
c)es is not sufficient to manage itsmlds, a certain piec^ is forn^d 
like the strengthening piece of an instruiMp^^hg; $ treble 
fold of the pabulum, which the ves^pp^lpwed to ttim 

their 
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their exit as from a centre,' and it serves as a, strong part to ac- 
celerate and fortify the powers before given tci H by the muscular 
force. I think, any one who Will examine the strength of the bean 
banner on the back of the red antiithinum with care, can never 
attribute such force to any thing but a muscle pervading all re- 
getable life. The foldings of the last-mentioned flower are art- 
ful and powerful, and the springs so adirfirably contrived as to 
merit peculiar attention ; — most of the%)Wer8 of that kind have 
two side-springs to connect the two parts of the corolla together; 
^cy are unust^UIy strong innscles. Try their strength, and they 
will be found powerful; they lock one within the otlier: but when 
the flower is dead, if the spring is ^annited, all the spiral will be 
found dead and unwound, and broken ih various places^ 

1 shall in a iiiture letter give some beautiful^pecimens of the 
mechanism Nature contrives in the opening and biosing of the 
flowers. The mechanic power is easily seeriy so plain and sim- 
ple ^ to exf)lain itself. I shall also give a guess, “ why Nature 
does so at such different hours/^ It is a curious subject ; but 
a few general principles will be found to disseminate their powers 
ill a such a manner throughout all vegetable life^ as to be fully 
competent to manage the tvhole ; and 1 hope by continuing my 
dissections, and trusting to Nature only to prove her own work, 
she will bring conviction of this important truth, and that 1 have 
nothing to do ii\ it, but obey and follow her. 

I am, sir. 

Your obliged servant, 

DawUsh, Sept. 1 , 1 B 16 . IbUXTSON, 

, Sketch of the Plale.'^ 

Fig, 1 . A specimen of the cyliilclers, which always enlarge at 
top and spread when c^t; tlie flowers rising in them, and ar- 
ranging themselves iuMm h^ 'uet, when no longer pressed by the 
vessels. ’'V* • ' 

Fig* 2. Dissectioii"^t^ii|.’Sfo6d, cut perpendicularly, showing 
the buds ^AA A runmiij^ to ^ bark . 

Rg.3. The bud in |{i|^;^|dod, showing it running tliroiigh the 
wood, with the juice silm^iding it so as to guard it from being 
touched by the hard jiart. 

Fig. 4. and 4*. Both showing the manner hi which the bud 
is thrown up into the new shoot, and the cause of every new 
shoot being grooved. 

Fig. 5. Manner in which the vessels of the line of life in trees 
are often fornig^W^iing a great contrast in those of the her^ 
baceoos, whid^jpp M ^^^timerable folds, 

* " Fig, 
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Fig. 6 and 7. — 6 being the manner in which the platform 
appears, or apertures through whieh the flowers pass; and 
fig. 7. shows tlie buds without the platform ; and fig. 6 and 7 
both together at AA. 

Fig. 8, 9} and 10, are the three specimens, showing the very 
curious manner the folds of the thin matter will draw in : and 
fig. 8*, 9^, and 10*, njf., specimens of the root of the mianthe^ 
the angelica^ and the,iiirac/ttm spmdylinm ; out of which the 
foregoing figures were taken. 

Fig. IL and arc the specimens showing the manner thej« 
line of life is formed, when folded in trees either so or in fig« 5: 
and 11^ the manner it Is folded in herbaceous plants. 

Fig. 12. Manner in which, fiowers mount in tlie stem of her- 
baceous plants ; first in little bouquets, then collecting in large^ 
as at when the stem lengthens, and they open. 

Fig. 13, showing the apertures through which the flowers mount. 

Fig. 14, the stem of the leaf of the poplars. 

Perhaps 1 had most wisely avoided giving the figures described 
at figs. 8, 9 and 10, as carrying so little probability in their ap- 
pearance ; — but when I first began to dissect and imitate the 
vegetable tribe, 1 most absolutely determined that I would 1]« 
terally draw all 1 saw, without exaggeration and without dimi* 
nishiug the objects presented to my sight, let them be ever so 
extraordinary. No one had before taken a review of these ob- 
jects, — all that was supposed to be known, was very little more 
than conjecture, except the seeds ; no one had attempted to 
take the specimens progressively — what the interior was, there- 
fore, was (till now) a secret and after sixteen years constant 
dissection I cannot be accused of ignorance. With tliis observa- 
tion 1 leave it to public opinion. 


XXXVIII. On Sir H. Daw's Sa/t 
John Ghorgk CHiLnuKW^J 



for Mines. By 

4^.RS. 


To Mr. TUli 




Sir, • 


I READ with some degree of ifid||nation,.in the Annals 
of Philosophy for July last, a paper by a Mr. Longmire, calling 
itself Remarks Sir Humphry Davy’s Safe*lainp for the Col- 
liers ; and I addressed a letter to Dr. Thomson on the subject. 
That letter the learned Editor of t^ above Journal has thought 
fit to suppress; — nor should 1 havc^cousidcrcd it worth while to 
take even this brief notice of so weak an attj 
of the most important inventions with whi 
hsis ever blessed the world, but have left 


injure one 
ined geniuft 
ill its own 
insig- 
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Oh Sir H. Davyds Safe-lamp for Mineu 

iiisigniiicance and be had I not fo^d the subject ptir<« 

sued in a letter from a in the^i6l^eediug number 

of the same piiblicatioiiv tlB# avoived intention of the author 
of this- paper, and the eitpeldhiei^ on which he pretends to 
ground his objections, s|$etir to me to require some animadver- 
sion, not from the liberality^f^.lhe former, nor the re- 

liance, (as 1 ^atl show presently) thU^H&be placed on the fi- 
delity of the' latter, or the infercncOli^'^'lR from them; but 
from the pm^ihility that, if they pass Altogether unnoticed, an 
Opinion inarl^vail, among those who have not sufficiently con- 
sidered the subject, that they are founded in truth. As the re- 
sults of Mr. Holmes’s experiments are diametrically the reverse 
of similar ones by Sir Humphry hitnsclf, I thought it right in 
the first place to examine their accuracy; and^with that view 1 
submitted the safe-lamp to the most rigorous trials, and under 
circumstances as analogous to those which prevail in the coal- 
mines as I could devise. For this purpose, I caused a cylinder 
of Strong tin plate to be constructed fourteen inches in length 
and five in diameter, having four tubes in the bottom Iralf an 
inch wide, and one inch long each, placed two and two opposite 
one another and one inch from the circimiference ; and three 
other pairs of similar size, fixed in the sides of the cylinder, each 
tube on the same level being opposite to its fellow. The lowest 
pair were three inches from the bottom, the middle six, and 
the upper pair nine inches distant from the same point. By 
means of these tubes I could expotb the lamp to atmospheres of 
various degrees of indaniuiability, and I could also force the gas 
into the cylinder with greater or less violence, and at different 
heights, from bladders connected with stop-cocks, as well as 
project into it such substances, in 6ne powder, either above, be- 
low, or on a level with the flame of the lamp, as might be thought 
likely to communicate explosions, through the wire-gauze, to 
the atmosphere sur ns^ ttd^ it ; — and I could distinctly observe 
the phaenomena squares of glass fixed in the sides, 

so as to afford a what passed in the interior of the 

lantborn. Not ha^§||d^^ pf the real fire-damp of the mines, 
1 substituted for it inflammable gas obtained from the 

distillation of coal, aiM consequently the trials of the safety of 
the instrument became so much the more severe. The lamp I 
employed was made by Mr. Newman of Lisli|||tiieet. It is nine 
inches" higli, and the gauze cylinder, which is constructed of 
simple iron wire, is I j inc^gin diameter — the diameter of the 
wire being ^^<1 of ^ ioch, and the apertures, of which there are 
960 to tile -jV^h. This lamp gives atii excellent 

light with which continues undiminished 

tiours.— -1 v^^l^^ofly mentimi Mr. Holmes’s , exp^rimenW, 
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and then state those which I made, I should perhaps have 
rather given tlie cr,i^U of tliese experijments to Mr. Ryan, as it 
seems it was he who first made them) but. as he practised on 
a lamp of only one inch diameter,” he coincided with Mr. Holmes 
in opinion that his trials were unfair ; and Mr. Holmes having 
procured a lamp from JMewinan, the following experiments were 
made by himself and partly at the gaa-wprJis in Dorset- 

street, and partly at presence, of four other 

gentlemen. — I quote MR^olmes’s words: 

I tried it first over a small gas tube, with i^l-dust and 
powder, which ignited the gas outside; next with coal-dm^t alone, 
which after repeated trials produced the same results, and left 
an inflainmntioii at the end of the tube.” 

On inverting a teacup over the cylinder so as to produce 
a slight compression of the gas, it exploded from coal-dust se- 
veral times.” 


We then went to a chemist’s and forced some gas from a 
bladder against one side of the cylinder, while gas from another 
bladder was gently pressed on the opposite side : in a short 
time the gas on the outside inflamed; — this 1 compare to a. 
blower, although the power we were able to use was very in- 
ferior to what would be given by the velocity of a blower under 
ground.” — I found that the flame of the wick would not pe- 
netrate the gauze cylinder, but the inflammation of the gas 
would, when acted upon by a strong current of air.” 

1 shall now state iny own exjperiments : — I suspended the safe- 
lamp in the centre of the lantWn, at about two inches from the 
bottom, the four bottom apertures and the top of the lanthorn 
ijeing open — I then forced coal-gas, from a bladder, with all the 
violence I could into the lanthorn through one of the lowest side 
apertures, an assistant at the same time throwing in atmoepherie 
air from another bladder, through the midtile aperture, on the 
opposite side, the other lateral apertures. closed. In a few 
seconds, ahoyt two inches of the wire red hot, and 

by continuing the blast from each bladq^^^^e almost to white- 
ness, the heat being greatest at the the jet of at- 
mospheric air. — ^At this point the exploded. In a 

former experiment of the same kind, in \^ch the heat of the 


wire was not raised above a low red heat, no explosion ensued. 

Mr. Holmes cannot find that even this distinguished 

chemist” (Sir H. I^vy)>*lia8 been able to explain why flame 
will not flow through small aperturq^” 

Mr« Holmes cannot liave taken much pains in his search ; for 
in the first part of the Philosophical Transac present 

year, page U7> Sir Humphry says as 


piece of wire-gamse sieve is held of 


|jaf a lamp 
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or of coal*ga 3 , it prevenU^^^he ftame fVom^|^Ving it^ and the 
phaenomenon is precisely to that e^mdted by the wire- 

gauze cyliirders; the tlkfrOh^h is fbund very hot, for it 

will convert paper int^^^lipyit^ it is an explosive mixture, 
for it will inflame if i^re&ented to It, but it is. 

cooled below tke explo^k^point vjff^jl^lK^hron^h wires even 
red bud, and mtx^ withwI^^Kpible quantity of air 

comparative)^ The real t^||H|H^;of visible flame is 

perhaps any we are acqmKIia with — Mr. Tennant 

was in showing an expcrimeut, which de,mo|istrates 

the intenehyfof its heat. He used to fuse a small filament of 
platinum in the flame of a common candle; and it is proved by 
many facts, that a stream of air may be made to render a ipc* 
tallic body white hot, yet not be itself luminous/*-—! forbear to 
([uote more of tins interesting paper, though I recommend the 
whole to the careful perusal both of Mr. Holmes and the other 


opposers of the wonderful lamp/*— -The experiment J have de- 
tailed is correctly explained by the above reasoning. Even at 
a red heat the wiie c<x>!ed the gas below the point of inflamma- 
tion^*— but not when the beat nearly reached to whiteness, and 
accordingly explosion then ensued. Mr. flolnies has not, after 
al)^ made any great discovery , in Jinding that the inflammation 
of the gas will penetrate the wire-gauze when reacted on by a 
strong current of air— for Sir Humphry Davy has stated it 
himself in his Additional Pra^ical Observations/* printed 
first for distribution amongst thi^miners, and which may also 
be foundin' the Philosophical Magazine for July last.-^I quote a 
few lines from that paper on the subject; When indeed a strong 
current of coal-gas is driven from a Ihnvpipe so as tomnake 
wire-gauze of 676 apertures strongly red hot in the atmosphere, 
the flame from this pipe may be passed through it whilst it is 
strongly red hot ; but this is owing to the power which wire* 
strongly ignited poj^m^lnflaniing coal-gas, and they have no 
such effect on ^ stream of;;gas burning 

in the^atmospberi^^^^^ a small quantity of matter, js en- 
tirely different fli^^P^e||}losivc mixture, which is uniform 
within the lamp/*'^;:^|i ^ 

But the more seridui charges against the lamp ate the ,‘^- 
plosions likely to be occasioned by the fine coal-dustf &c. floating 
in the atmosphere of the mine ; for, against no cautiem 
could pcdwde a remedy ; w'hereas, frei^sn what^as been stated^ it 
is evident, that most extraoiiliiiary carelessness xnust co-operate 
with most extraordinary circumstances, to make ex{^sion 

C ible fire-damp butbing in 

j>. We|^!MP^|crefore inquire how correct 
niems of are; aiKl tve shall sae jpeeiHfe^ tMt 

^ when 
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when fairly stated and rationi^ly investigated, not one of 
them militates iti tbe slightest degree against the perfect safety 
of the lamp.— And here it-Hiay^ V^ry probably be urged, and 
>\ith perfect truth, that all thW(wat,kliOwn before, from Sir 
, Humphry Davy’s pwn mmeriuicnts, cotis^uently that mine 
are quite simei admk it* Sir Humphry, at the 

first suggestion thaM|9|ttas apprehended to the miners from 
the coal-dust, immMBpBfcmitted the lamp tb rigorous trials, 
to prove how well or fears were foundjra« tjie repeatedly 

threw eoal-dust, powoered rosin, and witch^^thou^' through 
lamps burning in more explosive mixtures than ev0t occur in 
coal-mines ; and though he kept these hubstances floating in the 
explosive atmosphere, and heaped them upon the top of the 
lamp when it was red hot, yet he never could communicate ex- 
plosions by means of them. Phosphorus and sulphur only pio- 
duced that effect bv being applied to the outside of the lamp, 
and even they requited to be in laige quantities and lloum npon 
hj a current oj jtesh av . — Vide Pliilos. Magazine, voKxlviii. 
p. 54. The liberal and enlightened will not be disposed to 
question the truth of this statement, iiom one whose candour 
and accuiacy are equally acl(no>^ledged ; and to such all further 
evidence is work of supererogation,— to them I do not write:— 
but we have seeti, unhappily, that all aie not of that class; and 
though 1 do not hope to reclaim the perver^-e and malicious, I 
notv^ithstandiug uin anxioin, as far as iny feeble efforts can assist, 
to prevent otheis leally desii^s of the truth, from being misled 
into the path of error and unfounded sreptirism. Peelings of 
attachment towards a man \\ horn 1 glory in calling my friend, 
cannot but create in me i warm iiiteiest for all that tends to 
exalt the lustre of his well-acquired fame; — but beyond the feel- 
ings of friendship, or the fame of my friend, i am anxious for 
tlie prevalence of truth, and that one of the greatest benefits 
science ever conferred on humanity shoj^U^ed the full influence 
of its blessing, spite of the malicious ^^ations of ignorance 
and envy.— I return to the expeiimo^l^ 

Exp. 1. I suspended the lamp iif tnyiafN^orn and threw in 
the coal-gas from a bladder ^ before ; ab4 tvhen the gauze cy^ 
Under was iiUed with flame, a mixture of about three parts of 
finely levigated coal-dust Hind one part of gunpowder-dust Was 
thrown into the Idklhorn, which occasioned an abundance of 
sparks wittmi the "gauze <^inder, but no explosion of the ex- 
terior gas* ^ ^ # 

Exp* a small tray of very thin copper-plate, con* 

taming the unflitoe dF coal-dust and 

above the wick of the lamp withijpilM|^bUK! cylinder, 
suspended th& Imp in the lanthorn, aiidNlMlft]^ tiie gas as 
SepL im. 14 ^ before. 
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before. The inixture took the tray as, ,«pon as enveloped 
by the inflained gas^ and bt^t with a very ^]|^ge flame mixed 
with uumnierabfe ^cintiSattqi^^ no explosion (though the 
exjierim^t was continuc^^^jljrfl thegas of a very large bladder 
was expended) eopid be prddii^d^ 

£x/ 2.3* The lamp and lanthorn l^ii3i|^^^P|ged as before, the 
gas was thrown i^,at one of the apertures, and the 

co:d-dust and gni^pj^der at an uppCT ^ |||raiid a current of air 
forced on tlie^ gas from anotl^^ladder through the 

ojipositc upd()j^i^pMiing. The whole burned with a very full and 
strong flaihe^ .mid the scintillations were so violent as ^niost to 
resemble the tail of a sky-rocket, and the wire> gauze soon be- 
came red hot, but no explosion ensued. Had 1 continued the 
experiment till the wire-^^auze hocame nearly white hot, an ex- 
]>loaion of course would have followed ; but it would take place 
a3 certainly without the coal-dust. It is therefore fairly esta- 
blished tiiat coal-dust cannot comniimicate flame to the external 
ak, when the laniji is immersed in the most explosive mixtures. 

J repeated the last ex[)eriment with the double lamps, and also 
without the coal-dust, and used every endeavour to produce an 
explosmii, but without effect. I raised the wire-gauzes to a dull 
Tcd heat, but could not get them hot enough to suffer flame to 
pass through. In every case possible, therefore, the double lamp 
la perfectly secure; and, unless in the hands of an idiot or a mad- 
man, the single is hardly less so; — nothing but a current of air, 
directing the flame with consideiiitble force to one point, can 
heat tlie gauze sufficiently for flame to traverse it and should 
such a current be met with in the mine, it must inevitably ex- 
tinguish the lamp, and thus be itself the safeguard from its own 
danger. 

Mr. Holmes, 4iowever, caused explosions by holding the lamp 
over a small gas tube, and projecting coal-dust and gunpowder 
and even doal-dust it; and I understand the ^ same ef- 

fect has been produ^'^the laboratory of the Royal Institution. 
In those experimeti|t»|^^| aijn told tlie lamp was held nearly hori- 
zontally over the pip;^ pf the large gasometer (and consequently 
the full heat of tbei^riflame from^ the wick of tbf |amp eon- 
directed to one point), and coal-dust thrown on the top 
of tlie gauze. Mr. Holmes does noCrstate ip whjt dir^ei$ion he 
hM bis lamp. In this arrangement it is obvious that a current 
pi fresh' air round the lamp is established, t^^eodi-dmt is 
psated red by contact with the wirc-gaiize, andA^^nitmn in^ 
leased by the cj^rrent of air; and thus it reachl^M tmpera- 
^ ture at whii^l^igL explode the circumambiell^l^w|, 
wiU not hapjpeti|^^|iput that partial current, 
prevail in t^ ^ ^ believe will it happen 
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be held vertically;, at least 1 lnll^^fl^|peated attempts to produce 
an explosion with the lamp ih position, tlic gas being 
-thrown into it in the free atmosphere ill ydini although I kept 
the whole cylinder a considerable tip[ie ^inpletely filled with 
flame, and the pondered mixtn^ ct^statltly projected into it ; 
but when iiiclincd P^^^ cded. A haixture of gunpowder wth 
the coal was howcvlHH without it leohid obtaiivno ex- 
plosion, nor with it^PHT t always succ*eed';;%5?t>er, indeed, till 
after the gas had been |nrown in long enou heat the wire 
very hot; but, — and it proves the accuracy reasoning on 

the experiment, — when once an explosion was effected, it might 
be repeated at pleasure, provided the gauze cylinder was not 
suffered to cool. With the double lamps I conid not by any 
means produce an explosion, whatever position it was lield in, 

I placed coal-dust and gunpowder on the top of the wire- 
gauze cylinder suspended in the lantborn, and threw in the coal- 
gas. The whole cylinder was filled with flame, and the upper 
part became red hot. The mixture burned, and tiirew off sparks, 
but occasioned no explosion. On putting* a lighted match into 
the lanthorn the gas immediately exploded with violence. 

The same experiment was repeated with the addition of a jet 
of atmospheric air thrown from a bladder with a small blow- 
pipe OH the ignited coal and powder dust— but neither in this 
case (lid any explosion ensue. 

A few words more, and I have done. Mr. Holmes seems in- 
clined to hint that Sir Humphry Davy has borrowed the idea of 
his lamp from Stevenson's, ami talks of the alteralion'* he has 
made on it, by weaving tlie boles instead of having them 
punched." If Mr. Holmes were acquainted with the progress 
of the investigation by which Sir Humphry was led, step by step, 
from successively established facts to the present perfection of 
the instrument, he would know that Sir H. borrowed no idea 
concerning it from Mr. Stevenson or anyone else. It was early 
in last October that Sir Humphry comOiuitimted in confidence 
to me the discovery of the principle tlie base of his 

subsequent reasonings, viz. tlie narrow in which the pro- 
portions of atmospheric air and fire-dathp can be combined so- 
ns to afford an explosive mixture; — and on the following day 
tie showed Me, Braude and myself the experiments which con- 
firmed its accuracy. Like every thing else that Sir Humphry 
has done, th^ lamp is result of consequences most sagaciously 

dednoid ffip^^uses most ingen^sly and diligently inquired 
into be home, that thelaboiitSL^|;,such a man are 

mMe'^SPWbjeet for e^ry envious his spleen 

of it should be ii^inuated, tha^ij^lei^ts ai^ pla- 
gi^als uHl teife ring^ from the accidentnklij^m^jmppy) dis- 
■ J}2 ' covery 
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covery of one who (confe^fpi^ even by Mr* ^lolincs himself) is 
ignorant of the principles m his own invention ? ‘ 

Mr, Holines's Iftst par^^ph is'calculated only to excite feel- 
ings I will not indulge -in^^ntl I shall not give it any other no- 
tice than to observe, that l4i^lieve the asser^iis it contains are 
avS inaccurate as they are illiberal, 

honour to reinaxj#j?sir, 

‘ Yonr very obedient^ servant^ 

John George Children. 

P. S.— I ahdulii have made this communication earlier, had 
not absence from home oi)ligcd me to defer the experiments till 
too late for its insertion in your last number. ^ 


XXXIX. On certain Experiments with Sir 11, Daw’s Safe* 
lamp, reported to have been made at the Gas Establish* 
meni in Dorset*^ freed. By Willi AiVi Knight, Elsq, the 

Manager of that Establishment . 

To Mr. Tilloch, 

Sir, — I HOPE yon will permit me, through your excellent publi- 
cation, to endeavour to remove any unfavoui able impression which 
may have been made by a paper on Sir 11. Davy’s Safety-lamp, in 
the August Number of tbexXiinals of Philosophy, by a Mt. Holmes, 
relative to some experiments conducted at tlie Gas Establishment 
in Dorset ‘Street, with which ! am connected. 

Mr. Holmes ^jpeaks of a vibit U> the works for the purpose of 
trying experiments on Sir Il.Davy’b safety -lamp, and mentions 
persons who were present at the trials. Docs Mr. Holmes publish 
tlieir names, to attach im}mrtance to his liberal investigation ? 
If he does, it is fair to ask what credit his experiments derive 
from the presence of Mr, Wheatcroft, who is employed here to 
pay the woikmeu; Mr. Morris, who superintends the works by 
night ; and Mr. May, of whom I never heard before he ob- 
tained importance in Mr, Holmes’s letter. How Mr. Holniet 
had access to the works, I know not ; nor woidd I or any other 
proprietor knowingly lend ourselves, or the establishment, to ex- 
periments not openly conducted. Whenever gentlemen^ who 
are men of science, have wished to visit the works, an applica- 
tion has been usually made to me as engineer,: and I have al- 
ways been ready to afford free inspection, and gi^ fever y facility 
to experiments ; but in this instance I iievfeir tl^d of Mr. 
Holmes or his visit till I saw his own report in 'th6 Annals of 
Philosophy, and that only yesterday, ^vhen the last luuhbcr liiis 
put into my hands. the active partner and |^tager of the 
^ ‘ .. establish- 
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credit more immcdi- 
ty other proprietor, I feel 
U in qipy experiments con- 
so opposite to those of 
'have felt anxious to prove 
^.^wcovery promises, and with 
'TOii to thov^fety of the mem- 
After vvhat 1 have seep and 
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establishment, apd having 
ately connected with the W( 
myself called on to disclainxi 
ducted there by Mr. Holmes, 
other persons, who with libera] 
the security wliicn 
the benevolent hope ap, 
bers of a valuable class "of socii^ 
heard of Sir H, Davy’s lamp,"1riy convict^h 6f-lts security is 
not shaken by Mr. Holmes’s report, which Jpoks more like an 
endeavour to serve his friend Dr. Clanny than the public. 

Any means which our 'works in Dorset Street <^n afford to 
.scientific and liberal men, of investigating further the applica- 
tion of Sir H. Davy’s or any other discovery, will be granted 
with pleasure by. Sir, 

Your obedient humble servant, 

Citj' (his VV’orlvS, Dorset-streef, Salisbury-sq. Wm. KniGHT. 

London, August, 1tS16. 


XL. Suggestions arising from Inspections of Wire^ gauze 

Lamps f in their ivorking State^ in Mines * By Sir H. Davy. 

Thk inspection of a number of wire-gauze safe-lamps, that have 
been long in common use in coal mines, and the examination 
of the effects of different explosive atmosplieres of fire-damp 
upon them, enable me to offer a few suggestions, which I hope 
will be of use to the miner. 

The wire-gauze cylinders ought never to be taken out of the 
screw piece in which they are fixed ; and in the lamps con- 
structed at Newcastle, which have not the same rim of wire- 
gauze as those of Newman’s construction, the wire-gauze ought 
to be soldered to the screw-piece, or fixed to it by rivets. 

The wire-gauze is easily cleaned without being detached, by 
a brush of the same kind as that used for cleaning bottles, and 
one of these brushes ought to be furnished with every lamp. 

The wire-gauze ip several lamps in the collieries, which had 
been in use six months, and cleaned by careful wiirkinen wiili- 
out being removed, was as good as new ; whereas the gauze in 
some, lliat had been used for a mpeh shorter time, and taken 
out of the lamp and cleaned roughly, was injured at the bottom, 
and) if not actually unsafe, becoming so. 

In one4nsthncc, 1 found a lamp which had been furnished to 
a workmaii without a second top. This J a a gross and unpar- 
donable instance of carelessness in the makcir,''who, if any acci- 


dent had 


ed, would have been guilty of hoinicide. 
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All the lamps that I ha|Hpi|Ambd hav^^ different times 
been red hot ; and a work^SF^t the colliery showed 

me a lamp, which, though Wpd bl^ tn use about sixteen hours 
a-day, for nearly three montfis,' was still in excellent condition : 
he also said it bad been red hot ^inctiincs for several hours 
together* Wherever workmen, however, j|^ exposed to such 
highly explosive mixtures, tloiible gauze sliould be used^ 

or a lamp in which the circulation of air is diminished by a tin- 
plate reflector plj^ced in the inside, or a cylinder of glals reaching 
as high as the dfiiblc wire, with an aperture in the inside; or 
slips of Muscovy, glass may be placed witinn the lam]j, and in 
this way the quantity of fire-damp coubuniod, and consequently 
of heat produced, may be diminished to any extent. Such lamps 
likewise inay^be more easily cleaned than tlie simple wire-gauze 
lamp; for the smoke may be wiped off in an instant from the 
tin-plate or ^lass*. 

If ^ bloweipfor strong current of fire-damp i‘5 to be approached, 
double gauze lamps, or lamps in which the circulation of air is 
interrupted by slips of metal or glass, sliould be used ; or, if the 
single lamp be employed, it should be put into a common horn of 
glass lantliorn, the door of which may be removed or open. 

The wire gauze is impermeable to the flame of all currents of 
fire-damp, as long as it is not heated rtbovc rednc‘?s ; but if the 
iron wire Kb made to burn, as at a strong welding heat, of course 
it can be no longer safe; and though such a circum^ince can 
perhaps never happen in a colliery, yet it ought to be known and 
guarded against. And if a workman, having a single lamp, should 
accidentally meet a blower acting on a current of fresli air, he 
ought, on finding his lamp becoming hot, to take it out of the 
point of mixture,* or screen it from the current. 

I have had an excellent opportunity of making experiments on 
a most violent blower, at a mine belonging to J,G. Lambtoilj esq. 
eome of them in the pr^ence of Mr. Lambton ; in most of them 
Mr. Buddie assisted^ This blower is walled oif from the mine 
and carried to the stirfece, whore it is discharged with great 
force. It is made to pass throughgli leathern pipe,* so to give 
a stream, of which the fiirce was flk at about two feet front the 
aperture in a strosig current of air. The common single working 
lamps and double gauze lamps were brought upon thii current, 
both in the free atmosphere and in a confined airit;,^.The jgas fired 
in the lamps in various trials, but did heat above dull 
redness, and when they were brought far 
were finally extinfi^ished.^ ' 

^ M{>d^ls of modiGcatioiis of tlie wire-^i|||9afety-la4|tel 

may -liji seen at ^hop of Mr. Coxe, brass-founder. .jy|i^atesbcadf% 

whom they «e*|e made. * ' !.?: * 

' *";tAbra6s 
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A brass pipe now ^ to make 

tlic whole streaiil^pass througl@|||Bbrture of less than half aii 
inch in diameter^ which ^'^TOed'a|nost powerful blow- 

pipe, from which the fire damp, When inflamed, issued with great 
violence and a roaring iioi&e, making an intense flame of the 
length of five fee^ The blowpipe was exposed, at right angles 
to a strong wind, In^the double gauze lamps and aingle lamps 
Ruccessively^pjaced in it« The double gauze lam^ soon liecamc 
red hot at the point of action of the two cnrr^Ni^ J but the wire 
did not burn, nor did it coininunicatc expldlion. The single 
gauze lamp did not communicate explosion, as long as it was red 
hot and slowly moved tliroiigh the currents ; but \vhen it was 
fixed at the point of most intense combustion, it reached a weld- 
ing heat, the iron wire began to bum with sparks, gfid the explo- 
sion then passed. 

hi a second and third set of experiments on this violent blow- 
pipe of fire-damp, single lamps, with slips of tin-pit^ on the out- 
side or in the inside, to prevent the free passage of the current, 
and double lamps, w^crc exposed to all the circumstances of the 
blast, both in the open air and in an engine-house wdiere the 
atmosphere was explosive to a great extent round the pipe, and 
through which there was a strong current of atmospheric air ; 
but the heat of the wire never approached near the point at which 
iron wire burns, and the explosion could never be eonlniunicated. 
The flanie of the fire-damp flickered and roared in the lamps, but 
did not escape from its prison. 

There is no reason ever to expect a blow’- pipe of this kind in a 
mine ; but, if it should occur, the mode of facing it and examin- 
ing it, with most perfect security, is shown; and the lampofiers 
a resource, which can never exist in a steel-ipii^ sparks of 
which would undoubtedly inflame a current of this kind. 

Arguments have been stated as to the w’eakness of the lamps. 
In a board or gallery in the Walisend colliery, Mr. Buddie and 
inysdf, with some of the viewers, endeavour^ to injure a single- 
gauze lamp by throwing large pieces of co^s upon it, and striking 
it with a pick; but we ncvein^rforatedtb^ gauze; and the lamp^ 
after these severe trials, butisi^with perfect security in a small ex- 
plosive atmosphere made by Mr, Buddie at the bottom of the 
shaft for the purpose of trying lamps, 

1 made with JMr. Buddie and his viewers some ex[)eriments on 
the compai^a^e ligh|,of the lamps, the common miner’s candle, 
and the Us, in a gallery in the Walisend colliery. We 

judged dUl^^^nsity of the light by the WHare ^ the distance 
at whiciflnfii^ object was visible ; and trials on 

^h' spocW ^ light. 

. aN 4 ' . 
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The light of the miner's 

That of a lamp furnished plate re#|tor for di- 

minishing the circulatidi of 'air, and facing a 
blower, w^as - - - - 

That of a single common lamp - ' - 

That of a doubte copper wire lamp - • - 

That of the steel mill, very unequal and tin^^^Ttain j hut 
at its greatest intensity r>f light 
It maybe proper to observe, without reference to the supe- 
riority of light^^^'that coals may be worked nearly twice as cheap 
by the wire ga^ipe. safe lamp, as by the stcej^inil!'. 

The pleasure oT seeing the wire gauze safe lamps, in general 
use amongst the. miners, and adding to the security and happi- 
ness of this^!i^ful class of men, amply repays n)e for the labotir 
of twelve ifeonths devoted to their cause, and for the anxiety 
which I have often experienced during the progress of the in- 
vestigation^. 


Kewcastlc, Sept. 9, 1316, 


H. Davy. 


P, S.—* I have shown in a paper printed in the Trapsactions of 
the Royal Society, that the power of heated wire-gauze, to permit 
the passage of the flame of coal-gas, is directly as the sizi of the 
apertures, and, to a certain extent, as the velocity of the current: 
I say to a certain extent, because, by a current of a cev^in velo^ 
city] flame is extinguished, A very Iflight motion wilf'^pass the 
flame of^ coal-gas through wire-gauze having less than 400 
apertures to the square inch, even when it is heated to dull red- 
ness ; but a very strong current *and an ignition above redness, 
visible in day-light^ is required to pass the sanie flame through 
wire-gaxize havinj^dbove 700 apertures to the square inch: and 
I have never be^n able |p pass the flame of coal-gas or any,< car- 
bonaceous flaiq% through wire-gauze having more than 1600^ 
apertures to the squ^e. in^h, by any means. 

The experiments limbve detailed on the blower^ are the first 1 
have made upon cutreais af fire-damp. They prove what 1 had 
inferred from its other properties, and they offer simple means 
of rendering wire-gauze lamps perfectly safe against all ctreum? 
stances, however extraordinary aud unexpected, and of placing 
their security above the possibi&y of dmbi or ca!uU^ 
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XLI. Or l/ie Cos0egofty of reply to Dr. Prichard. 

JBy f 1) 

'’^ 1 * , ‘ 

To Mr. Tilloch. 

Sir, — XyocTOR Prichard confesses that he ascribed to me a 
declaration I had ti§t uttered, and which he never supposed I 
meant to ntaHc^ Neifber this confession, nor his ingenious at- 
tempt, by lybat he calls synonymous expressims** to extract 
from inj words soinetliing equivalent to the inopnted declaration, 
needs any comxiicntary. Nor do I deem it necessary to offer 
more than one or tyo short observations on jhd'Other parts of 
his last commuril^ation. 

Although obliged to abandon the exclusion of the whole order 
of tcstacea from the fifth day's creation, Doctor pricliard still 
considers his coincidences safe, so long as it is not demonstrated 
that the portion of the order which he persists in excluding, en- 
joyed the power of creeping, or progressive motion. '!|l^ould seem, 
however, that it was incumbent on him to have proved the want 
of this species of motion in the excluded testacea, before he 
assigned it as the reason of their exclusion. But even the ac- 
complishment of this not easy task^ would avail him little : 
much less equivocal distinctions than that founded on particular 
modes of motion, preclude testacea from a place in the third 
day's empUm^ in which ftoihing in the waters, nor any thing 
animate"^ the land, is ssdd to have been called into existence. 
It will scarcely be contended that between land and water, 
between animate and inanimate, the distinctions are not infi- 
nitely wider and more important, than between dissimilar 
modes of animal motion. Nor can it be maintained that the 
testaepa which the coincidences of Doctor Pf:iijbard require to be 
excli^ed from the fifth and included in the tiijr4 day's creation, 
do tilbt bear an incomparably closer analogy td those testacea, 
which he is obliged to acknowledge cannot be excluded from the 
fifth day, than they do to the grasSySeed^leepring herbs, oxiA fruits 
hearing trees of the third dety's creathn* 

Here 1 atp willing the discussion should ^lose, being content 
to ^bmit to the decision of those whj^ may have attended to its 
origin and progress, whether I have exhibited the captious cavil- 
ling spirit, anj^ther esttmaMe qualities, witl| which the liberality 
of my oppoif!^l^?^ endued me; 1 am, sir/ ’ 

« Your very obedienlt servant, 

1016. F* E~ — s. 

(for instance) hapf^neci tq^|g^b^t is, perhaps not 
6 an oce^^c shell, u 

ird never csoiild infer the progressive mo- 

ve is know^^y^njoy. ' 

On 



XLIL On Magnem^Sut^lfffl^ ^ JV//-. J: Healbs. 

. To Mf^ TUhcli. 

SiBj~ A. COMMUNICATION, I obfecrvc, has heeii presented to 
the Royal Society of Edinburgh, by Dr. Murray, on the analysis 
of sea water, the first part of which wa§.j^a(l April the 1 5th, 
apd the conclusiph on the 20th of May la^ It is there shown 
by this excellent chemist, that the brine or mother-liquor of 
sea-water atounds with a salt, which, he says, seems hitherto 
to have escaped. observation. It is a compound of the sulphates 
of magnesia, of soda, which together crystallize in very re- 
gular rhombs, occasionally truncated on s5hiej:>f the edges and 
angles ; and. this compouiul salt coptaiiis a much smaller quan- 
tity of watji^pf crystallization than either of tiie sulphates of 
which it ^|SDffineU.j . is less disagreeable to the taste ; differs 
from both in all itsfiither properties; and has not hitherto beetj 
applied to^aiyfeiiscful purpose, but may probably form a very ex- 
cellent pur^nve salt*.” 

This aperient salt has certainly been long in use, although 
we find no exad^^l^ccount of its qualities or any description of it» 
composition published* It was sold, I am informed, many years 
ago under the name of Lymington Glauber’s salt; it was then 
considered as an adulletationf and therefore brought an inferior 
price in the market. At that time, the true Glaulfer’s salt waa 
very costly, and chiefly obtained i&the process for muriatic 
acid ; the improved methods of ^eparing the crude muriate 
of ammonia have greatly reduced the value, so much so that the 
Lymington salt i.s no longer sold as a substitute for Glauber’s, or 
the sulphate of .soda. 

Whether tlie extensive works at Lymington furnished this salt 
simply by evapora^g the brines, or by mixing the two .sulphates 
in .some certain proportions, I cannot determine ; I have, liQli|^ver, 
seen an old prcocription for preparing it, which consists in mixing 
two parts of sulpbate^i^f soda with one of the sulphate of magne- 
sia, and in the usual;^ay proceeding to crystallize the product. 

That this compound salt, which for the present may be palled the 
magTiesio-sulphute of soda, is the chief ingredient in many the 
natural saline aperient springs, and gives the purgative quality to 
sca-water, 1 have j^carcely any doubt; and when jJ:s composition 
sliall have Ijccii iiidre attcuti\’^’ly examined, probably 

find that in every ^i;ase it will consist of of 

its three coinj)onents, — sulphuric acid and t^|^§"|^ses, viz. 
soda and magnefiia. ^ ^ 

I’he analyst' .JlM^ mineral ^watof,%s Ujf, Sifejn^ ^ Sastly ob- 
serves, had incomplete , than . inaccm^^l^ Ji^'d 

Fotherglll’s exp<|ri|p$ental inqi^^coiicerning 
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Water, although incomplete, isl^P^ valuable that it describes 
the donlle sulphate as one salt, u'hile all other aualytical writers 
have stated the quantities of sulpfiate of soda and that of Ynag- 
iiesia separately. 

Perhaps the more accurate statement would be to estimate 
first, how much triple salt exists, and then put down the 

quantity of that sufpiatc, whether of soda or ma^iesia, wliicH 
is in excess. 


In the ahalysis^of the Kilburn water, both by Mr. Bliss and 
Mr. Schtneisser, the two sulphates me estimated^ existing se- 
parately; which cannot be correct, since in their mixed state 
they possess ne\j^nd peculiar properties. These gentlemen do 
not exactly agree in the estimate of the two salts ; this difference 
may however have been occasioned by one of thefu not making 
his analyst at the same season of the year. ^ 

As the subject is now in such very able lidUrls, we shall probably 
soon be favoured with Dr. Murray’s analj»sis of tfiftl^Very usefiil 
and commodious purgative salt ; I shall therefore forbear en- 
tering upon particulars at this time. Still, however, I must notice 
that it is an article of which 1 have long had somi^ knowledge, and 
have witnessed its peculiar properties, having had, during the five 
last years of niy residence with Mr. Hume nr^ong Acre, very fre- 
quent oppor|unities of observing many of its liabits as a chemical 
composition, and also of its efficacy as a medicine. That a mixture 
of the sulphate of soda wi^that of magnCssia re(|uires less water 
of crystallization, and that the ccmpouncl salt proves rUtore pur- 
gative than either of the two coustiiucnts in the same propor- 
tion, were, among other remarks, fust noticed to me by Mr, 
Hume, I know he has long ago sold and reccymmended this 
salt to many of the first professional men in J^ondon, and urged 
its being admitted into the pharmacopoeia asrf’Staudard remedy. 

Ttes salt, in the proportion of about one ouUte or more to a 
gallon of water, forms the best substitute for Cheltenham water. 
There can be no chalybeate property oliij^lned from the true 
Cheltenham water so as to be soluble and useful in the salt re- 
maining after evaporation, notwithstanding ^be plausible and re- 
advertisem^ts which endeavour to insinuate to the con- 
trary; ior, the iron or, as it is popularly termed, steel with which 
nature has in^pregnated many mineral Heaters is nearly always 
held insolutlplt^y carbonic acid; this compound is therefore in- 
stantly desfi^®^ by evaporation. But when the addition of a 
chalybeata^^^Kred, there are many obvious ways of effecting 
that which ^ medical ignorant, and 

auch varii^^^linen Inadp^ith jndgeineiijynHt oi^ea.produce 
happi^^^ecta. I amy'-'sii:, "" ^ ‘ 

14, HbALBS,^ 



XLIII. 0^llf/&gar Practi^^ 

Sir, — In your Magazine for,|4ay, are some remtfAs by Mrt 
Farey senior, upon what he considers a property of yul** 

gar fractions^ but which upon minute exa^^^kion will he found 
nothing tnore tbiui what is deducible from the rules of arithme^ 
tical proportipiv* 

No fractjiona.can be added, without first b^ing reduced to a 
common d|s^6mitiator, and then the luime^tor is only increased 
in quantity, the denominator remaining Ijeforq? but upon 
Mr. prpv^so, both numerator and denori^^tor arc indivi- 
dually the corresponding ones, and that^J^thout being 

reduced t^^pj^invnon value ; consequently we must refer to th^ 
hiteger:^ which compose the fractions, and not to th^ fractions 
cblkctivelj^l^r the properties Mr. F. has pointed out. 

Nowr, if atiy four numbers be in arithmetical proportion, the 
sum of the means will always be equal the sum of the extremes, 
.€» g. If we take the numbers 5, 4, 3, 2, then will 5 + ^ 4 + 3 : 

or in the numbers 5, 4, 4, 3 (whi(^ are still in proportion, though 
the two means are eqtial,for the difference between the 1 st and 3rd 
is equal to the difference between the 2d and 4th)^.*. 5 -h3 ;ss 

4 4-4 =s 4 X Now, if we the fractions , 

which afO a part of Mr. F’s scries, it^s evident 5 ss 4x2; 

and the numeratois being equal, l-i-lBxlx2; or^ 

1x22 ' I ^ ' 

,4vhich is of the s^ine value as both terms being 

multiplied by ^b;^|ie common number; or if we take the num- 

bers y, y, y , the result still agrees with the^^principfesdaid 

clown : for, if the fracjj^s are reduced to a common denominator, 
4 ' '5 6 

the series will be where the numerators only will 
be in progression, and the denominators eq^tal or, if we {take 


part of the series p," p, &c. = g, g, both terms 

Qrt , rog • gA 

are in tegular pK^^^ion ; tficrefore * **“^ 

so <Hi, fm any other serim laid down rul^ 


Wakefi4d> Aug 



yciurs tl^ectfully^ 
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XLIV. Observathos an the of some modem fPriiers, 

that America hits been peopled by a distinct Race <f Men and 
Animals; with some Pro^ artstng from the Natural History 
and Appearances of the ^e 1 v Continent in favour of the 
Mosaic Ac&funtof the Deltge. By Hogh Williamson, 

W. observe a regular systematical change in tlife colour, shape, 
and features of men, to the north and the soiitJj; From the 
climate of a lair skin, hue shape and pleasing feature, going to 
the northward, the ^in becomes of a blackish brown, the figure 
clumsy, and the features coarse. Going to the southward, in the 
same manner, vlit^lter the complexi6n, shape and jfetures, until 
the skin hectines perfectly black, the shape in SiTOe countries 
less gt*aceful, ard the features coarse: the colonr^Seihg altcied, 
accordin^llo the soil, situatitm and climate^' by the. most regular 
and insensible deviations and shades. 

Those facts being considered; if being also observed, that 
every change is most proper and best adapted to the cliinate, or 
that it is the natural effect of such cliinate; there can he no 
moral or physical proposition tnorb certain, than that aU tho^e 
people are descended from the same familj , 

The phi^ophers, who discovered several races of men on the 
old coatinei^i, have not plant a new%nd distinct race 

of men in hi ^ttppoft of tins ojjinion, they allege that 

the Amerieati Indians do not differ from one another hi colour, 
like the inhabitants of the other continent t : their colour also 
is different from that of any otlier people ; that the American 
has IK) bbard ; that he is inore^igid, toore wesdt and more 
cowardly than the inhabitants of the old co|#^eut. 

This humble and subordinate character American sa- 

vage has nc^^lways been urged as a. direct prdof that he be- 
longs to a separate race of inen, feu* it has occasionally been ad- 
vanced in the pride of country; a species pride that will not 
suffer children to equal thei|^ ancestors; makes it impossi- 
ble for them to obtain such, equality, beCnuse there is something 
in America, aa they aUe|c,/* thak is' less favourable to the 
strength and ^rfection of animal creation.’* 

The comple^ioii of the American savage, m the sameness of 
colour aniong those people, the most re- 

|their eharact^. When w^Miiserve, in the old 
' • Vi-. . ‘ 

toils on the. Clini^ Hi differenfrlhrta of America, 

ClS»f«MVeut.» 

lol5« 


hiarkabie 

* From.^ 
compared i 
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continent, all the varieties ofpitdes, from perfect white to per- 
fect black, we are naturalk Wprised that fe the new w^orld, 
which extends to a higher degree north, and south latitude, 
including every habitable region, there should not be a black 
man, nor one, as it has been ^^lleged, who is perfectly white. 
The natives are generally of a reddish ' Their colour 

seems to be a mixture of while and black, ^^ened by paint, or 
by the blood ai»pearing tin ough the skin, which is not thick. 
This again receives a brownish cast by more or less eajposure to 
the weather. 

On the whole continent of America, is not a black In- 
dian, nor is thert» a spot forl^liich a black fkin is loi^ired. No 
win^ prevail in America that rise on a hot^i|||lfec4dr a sandy 
desert ; n^f^therc any large tract, within the ^;ppics, that is 
remiurkahj^J^. The greater part of this conlihent.,is divided 
^ 4 dong chain of fountains, that extouls from nortfi^ south. 
7 %ese mountains, the highest in the world, liave an astonishing 
sdffect upon the cimiate, on both siilcs of the continent. They lie 
across the trade winds, aiul cut them oif ; for they rise above the 
winds. They are generally tlistant about seventy or eighty miles 
from the Pseifie €h;cai|, withitt thc tropics ; but ^^whole space 
between* those tpountlms and the Pacific OceahU -so far f^rdm 
being parched by'^a hot vertical sun, tliat the inbi^kants enjoy 
the most pleasingS^niperature. T^iierc if a sandrii^r^ nearly 
one hundred niiles^ in extent, between Sachata about 

the seventh, di^ree of south latitude. Such of dry 

sand, under a' vertical sun, in any part > 9 ? the ower ccftitinent, 
would producp great beat, and give a Jsjtlile colouring W^the peo- 
ple in its vicinity. But in t^yirovince of Lima it c|| produce 
no such effect, bj|g|pe the wmtl in those regitms pught to blow 
from the east’^ are mountakis in that direction, at no 

great distance^ edited with perpetual snow. 

The trade winds to^^^ ^tward 0 ^ Aiide||OT checked by 
those moufttains ; : tj^e they deposit allfthe Wafer with which 
they bad been chaij^d. ^The rain in that region 

lieing great, the of evapkd^ion uAi^also be great, 

whereby the heat m th^.atinospher#is modgra^. 
brown, with a tawny c^, is the diideest colour that can be 'ex- 
pected in <^inate. Ameriia/Qp both Andes, 

above the trepi^jtl^duld produce, ’ 9 ^^ 
continent, in siiniKr latKiides, a l^wn Wlusky^^H^on, tnftil 
we rea^ a^higli degree <^^titude ; and it is ig^^piilipnable, 
whether: a r 3 ce'f^pen,^J^^ fair^ill pre** 

serve that conigMihlt^|pr!^ny agg||^ 
to the l^twatNm :#-^ ^ 

near 
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near the coast. TJiere are not people, on the old contlifent, 
perfectly fair, except those who live in high latitudes, where the 
westerly winds come from the sea, at no great distance, so tem- 
pered as not to be very sharp nor very dry. This rule applies 
to Great Britain aud Ireland, to. the Germans, Danes, Swedes, 
and Circassianjl*;<.,fe| going to the castwai^l in the same lati- 
tude, as we depart;^^! the ocean or the Black Sea, having more 
dry land to tiie windward, by which "the air is charged with sun- 
dry exhalations, the skin changes its colour ; it ceases to be 
perfectly fair. There is not, in the eastern part of. Asia, be- 
tween the, extremes ^ heat and cold, a nation perfectly fair. 
The best ave found mat the head of the Ganges^ 

among the mpj|Mins of Thibet. ?We may discover a concur- 
rence of circu^sWnces, in the British isles, andnea^^e German 
Ocean, not fbutid in many other places, which ari|^(g^essaTy to 
a fair ski^ They are little expensed to the warm sun i they 
have little intense cold, and theft* winds usually come from a 
watery surface. Their westerly wltida arc fiom tiic ocemi, and 
their atmosphere is loaded with moistur^^ 'I'hey haye^not much 
rain, but their showers are ofl^j^g contintiancej they have much 
dark cloudy vyo^lJier, and the rays,:of the are feeble when he 
visits the hj^ftOmtants. They never cxperfeice that warm clear 
iu^kD, which the skin ; nor tkoise long intense 

eolds, wh|cl|pi9ure tli^cutaneous nerves, and^ocftice a reddish 
brotwn. iWUfcj^iiefica feinained a great foreist, inhabited by 
savages, constant dominion of westef]y.\wii^#, there 

was not fui^^HSiuite oh, the eastern coast iu 'which wb could 
expect a fair skin. By tho^.progress pf cultivation, the general 
course of|Pie. winds is^iateriallv^ffeet^d rn tfte^mtddle and 
northern states f and in the proc^rof timb .x^may ogpeGt such 
a prevalence of easterly winds, near the co^^pthosNB. states, as 
shall P*^'pvent||^t tencleucy of compleiuoii i^ftear brunet, 
which prevJB^m tempe^ cliniat<|j^ other paTta jOf the 
worUi, ' % ^ 

Although no part ofc^n^ttca of a 

black skill, npr ^uKl hiam^irts of 
to produ^ p^ci]]^|^,taini^(]tbf|^r%ina^ 

we are not tq, brieve, as so^ writbmij^ve that the 

American are #ie Ibolonr. Ti|eii^k|ii fa tinged 

with a white and^lkllite. hat; are 

Indians, thf ifaritude of 

are .i^i ^ bdiang in 'Cfa^^^and 
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I was informed by tlie Little Imrtle, who is a chief of the 5 IiamT 
tribe of the lakes^ and has an extensive acquaintance with the 
Indians, that the northern Indians are much fairer than those 
who live in warm climates 3 except that Indians, who live near 
the lakes, and are m,uch exposed to the sun, in fishing ajnd 
swimming, have darker skins than other ti,q|^ern 0 ^ 1 ndians. He 
understands that Indians who live northtml from the sources 
of the Missism|)pi, arc fairer than those of his own nation who 


live in the opposite direction. 

The Indians at Matagrassa, as we are told by Condamine, are 
of different shades, according to the elevation of the country, 
some of them being almosti^iair^. The tfetinpiony ql Molina is 
also very explicit on this subject* The na^|^js/,oflChilj|^ form 
but one ^bat is divided into various fribi^^ who have a 

similaxt^p^PlKtiomv, and speak the same tongue, which may be 
Cliiiese4angiiagc. It is soft, harnionioi:^ regular, 
and i^tittding in wo/ds that' in all cases are At to express not 
only phystcar bift moral j^dilabstract ideas. Those people are 
of a brown coppery cobur ; hut the BorOani, who ^re situated 
in the^eentre oi‘ the province ofi^rauco, in the thirty-ninth de- 
gree <rf south l 4 titu^ are i^ite and red, witlj blue eyes and 
Mr hatfj liktt t|ic Europeans, who are born in the middle of the 
northern lempefi|te zone\ ^heir features are regular, and some 
pF theSi are bfcanjifuit.*" - VP; ^ . 

When S^uth- Amcrlca shall he well Cultivated ^'|;i^j^|aber ^ut 


pin Brazil, 


a ^ be expect^ft Brazil, 

abotit €ape S|S|Roque ; for tl)^t is the dhly pmt 

of Am^hii in i^®Nhe progress industry nxay darken the 
skin^ effects of civilization. v 

IflgilMyen, that *J^ Am^ ndliMlafi^ are a 
new the*btier4rHS?afii^4iidH, that 

anin#.M#re in This f>pkion, ad- 

varicdl;:ISjf!^% Buffoii, j^sujlportqii. hX^many argu- 

inents!jHy»>li|^ beln^p^d bj!ki;%|lob^^,tk6 ^b|,Rav- 


liew wis# 

mimil'Hilire in Tl 

inents!iHy«>l|iB b€ln«§(f»^d byk|^|lob^V 
BaLlBtnd h^Mber wnraiw ^ The most remamao 
thw inXierife, j|..gjiing thoi 

naturallt^lo are conni^ infi^ 

hs«e#nii[ld’lier 


;,appeura)ice us 
iita-^vcl>cpn 


.^nai,b>iOp9i«>««|; 
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" There seems therefore to he, in the combination of elements, 
niul other phyMcal causes, in this new world, s>oinethinjEV that is 
opposetl to the ainplihcation of animated nature. There are 
some obstacles to the development and perhaps to the formation 
of p,ieat * 

‘‘ Althouu^llfttlw ^’ aee of America is nearly of the same sta- 
ture with men inH^Pother continent, this is not a sufficient ex- 
ception to the i^eiieral eontractioh or animated ir^tiue through 
that vvliolej rontiuent. 'I'he American savaj^e .lias no hair, 
iio beard, no ardour for his female. Though nimbler than the 
European., beeause .he is more accustomed to rnuning, hia 
strength is hot so gpjat. His sei^tions arc less acute, hut he 
is pt more timid affd cowardly. He is ^without 

viv\aelty or enterprise ^ ' aic , 

“ America gives birth to no creature of sucU^rllt as to be 
eomjiaredSwith the elephant or rhinoeeros^^nor.tfuit; equals the 
lion or tiger in stiength and ferocity. The same qualities, in 
the climate, of America, wiiich ^tkit^^d thg grov^th and enfeebled 
the spirit ^ its native animals. ha\e p^ved pernicious' to such 
have nngrated into ir voliuiprily, from the old continent, or 
have been tiansgiorted l.lther by the Euro|^an»^ 

Most 0^ t 1 ie domestic animals. w:i^h%hich the JBuropeairs 
stored the ^c^inces \U\oii they settled thgre^ degenerated 
with resn^^|b bull; md quality, in a county whose tetnpera- 
ture to be less favourable to thlstfength and per- 


fection cjf4 
'fhe 


lalereationt.” 

If this deH^nptmi is^»poeti;5hl fcr 


cquutry^ frpm the generaj^se wiffi v^4eh ^ve sup 
ported ihefust^lves in America, that dome|t^P|5n;iats fetve been 
suppled l<^|^enerate. Nothing Jess, has ever 

})rodiicc(i^^li|!(^’e in aujAingdoin qr Stafec^ ' Xh 
littie todd^ ac.|6u«s l^hTlis of 
Europe, Where tl»e magus 
and fora^^;4^^*#^he mrw 
catdjej ter t 

" ey are dul#housed 


great 
^st are, 
the 
he hasfof^ 
pasture 
the Qi * 
Iotdes/;tj 
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house<i. Hence it follows, that they were shrivelled and di- 
minished^ by cold storms, hail and snow, as the human species 
have been diniinislied in Lapland and Siberia. In addition to 
those diminishing causes, the first colonists, in most cases, were 
inattentive to the size of the male or female from which their 
catt]e were to spring. We have a remarl^jajble instance, in tlie 
Cliickesaw nation, of the bad effects of breeding from diminutive 
parents. Those Indians were originally furnished by De Soto 
with a breed of KSpanish horses*. In that country the horses 
provided for themselves, the soil being good and the climate 
warm. The Indians, towards the middle^of tlie last century, 
discovered that their horses were a valuable article of commerce; 
they could be exchanged for guns, blankets, other neces- 
saries ; but^e traders, in all cases, bought tlie largest horses, 
and the sfi^sl^st were left to continue the breed. The effect is 
obvious, for the Chickesaw horses are confessedly smaller than 
they^were fifty years ago. Otjier causes, sufficiently numerous, 
may be given of quadrupeds degenerating in America, under the 
shrivelling hand of indolence an^. neglect ; but it would not fol- 
low, from a thousand such examples, that America cannot pro- 
duce a race of anims^ls large and vigorous as singular animals in 
the old continent. 1 do not say that America has produced 
greater or stronger animals than ever were seen on the opposite 
part of the globe,, but we know that bones have'been found, 
both in North and South America, of sundry aniinala, ^ranivorous 
and carnivorous, that were greatly superior in s^ to the ele- 
phant, the lion, or any other beast now living in the old conti- 
nent. Although the begst, whose bohfe and claws were lately 
found in Green-Brier, ip Virginia tj *itinst have been a carnivorous 
animal, and great^^ Superior to the lion in strength, we cannot 
affirm that he vl^pi^ally fierce ; for it is admitted, that lions 
who are found near ihount Atlas are neither so fi^rqe nor strong 
as those which are nourished on the bl^rniug deseHs of Nigritia. 
From this wc infetj that extreme heat conduces to the ferocity 
of beasts of prey, md that animaI$^;^of the carnivorous kind are 
less ferocious in America than in the hotter regions of the other 
continent. With respect to our dopiestic animals^ whose parents 
have been imported frOm^Europe, we should not boast in our 
turn, by saying that the present raci^^ b, .^arger stronger than 
those who were ^porti^ ; but wa^pSj^y affitni||^$rthout danger 
of being refuted,' that there aie numeroulk ihst^i^sof cattle, 
lately raised in the Uni tec^ States, full as large as the same 
kind in EitfcpeC Vlf Jt shbliM be al(^ed frequently 

* De^to wiatcr^moQg the^mckesaws, nea^t|»Hver Missii* 

ftippi, aftd left some of his S ' 

I See'^4:aniactioiis of die Amer1l^pv^ijosophicalSociefp^| iv. p. 240. 

VV; ' improve 
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improve under the influence of oor happy soil and climate, we 
might (jiiote an author of great reputation, v%ho lived in Europe, 
in favour of that position*. Speaking of Chili in South Ame- 
rica, he says, The animals of oiir hcnnsphcrc not only multi- 
ply, but improve in this delightful region. The horned cattle 
are of a larger si 2 ^':^than those of Spain. Its breed of horses 
surpass, both in fieauty and spirit, the famous Andalusian race 
from which tlu-y sprang.^’ 

Docs the human race degenerate in America ? We are much 
interested in tliis question, whatever the fate of quadrupeds may 
be. The want of bflj^rd, in the American savage, 1ms commonly 
been mentioned proof that he is of an inferior race of ani- 
mals ; or that greatly degenerated. The beardless coun- 

tenance and smooth skin of the American seem toj|i‘dicate a de- 
feeft of vigour, occasioned by some vice in^ his Carrie, He is 
destitute of one ssign of manhood and strength f.’’ From the 
Iiuliai/s supposed w ant of heard, philosophers seem to have in- 
ferred his want of strengtli, courage, and affection for the other 
sex. The Indians, like the Tartars and other Asiatics from whom 
they are chiefly descended, have thin beards ; but writers who 
urge their want of beard, in proof that they are a new race of 
men, do not consider that there are numerous tribes or nations in 
the eastern parts of the old continent, who, like the Indians, 
appear td be without any beard. They constantly pluck it out. 
The isiahdeisfeln the South Sea have beards, as we are told by 
Captain Co^ ; but many of them pluck it out, or the greater 
part of it, as well as the hair from under their arms. Whoever 
takes tlie ^rouble to make himself acquainted >vith the subject, 
must think it strange that an opinion destitute of truth, without 
other foundation than distant and hasty should have 

db tallied so general a credit in Europe. 'meeting of In- 

dians from different tribes,, in the year 1796, I examined near 
fifty off them, and there was not, in thati number, a single Indian 
without a beard. Tllfcre were Indians of the Chocktaw, the 
Chickesaw, the jCherokee, "^he Creek, the Chipawa, and the 
Shawanese nations. Their beards in general w^ere shaved, but 
some pf the chiefs fiad suffered w^hiskef^ tp remain on the upper* 
lij), or they suffered a small portion on the chin to grow to a 
considerable J^i^h I . the Shawanese chiefs had strong 

whiskers upper^^ and so fiad a Chickesaw and a 

' ■■ 

* Uol}erttouk(/j||istorv of America. / . f fliid. 

t oa a branch of Cterpn4on river, in 

North CaroHtin^i^Sle year *^3Vfost of th^jleltidf^is wear nms- 

tuebios, or whirrs, which is rar^by reasoaTithe u pe^le that 

commonly plu^ the hairpf thei^fac^H^aHci, other partsVap by rtic roor, 
and sufler ooiiCfy grow.’^Ljuvsft^^Story oS C^rpliilo; ; 

‘ ^ ' A Cherokee* 
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Cherokee chief. As the Indians seem to know that they have 
been regarded as an inferior, beardless race of men, it is not im- 
probable that the custom of wearing whiskers, such as we have 
observed, by some of their chiefs, may have originat|j^. in pride ; 
or it may be considered as a mark of senioriygf and rank. A dark 
skin does not show the beard when shave^i^ whiskers are very 
conspicuous. The habit of shaving is irioUwn among the In- 
dians, and such is probably the use of whiskers, for Jhe ancient 
custom was to pluck out the beard. It was pulletWut by tlie 
finger liails, as some of them allege, and others of them describe 
other modes by which it was extirpated .r aB ff he tedious hours of 
an idle savage, sitting on the grOund h'latf his time ; 

without v^k, without books^ without coWMfte, and kimost 
without must have been relieved by th#frequent and 

trifling exeVme of g^ucking the beard. And it is not mprobable 
that the desire of some employment, which requirednittle mo- 
tion, and little exertion of thj^ mind, gave rise to that other ab- 
surd, but very common practice among savages, tatooing, br 
marking the skin by various paints and figures. It appears 
strange, at fitit sight, that a custom so unnatural as pricking 
the skin, and markmg it vHth different paints, should prevail 
among the savage nations in Africa and Asia, in the South Seas 
\ni in America. The Arabs mark their lips, as wn^as the arms 
and body, with blue paint Customs like these, which bi*iginated 
in whim, or rather in the desire of relieving tcdioua. hours by 
some employment, produce a considerable change in the exter- 
nal form; and that adventitious form is soon regarded as a cri- 
terion of beauty; it becomes general in the nation. The Indians, 
like the Tartars, frequently cut the hair from the greater part 
of their head.. ^ |hb custom was prior to the use of scissars 
among them, pl^fte old Indians whom I consulted on this sub- 


ject, allege that their ancestors, not having sharp instruments, 
had recourse to ,fire, sffch is their tradition, for removing the 
hair. They singed, ft off with a live coal of hickory, or some 
other hard wood. Those, observa^ns on the subject of beards, 
perfectly agree with tWk, testimony of other people. I have been 
assured by traders ati^cg^hileinen who havS c6n^rse^.^udi with 
the Indians, and liven among them on terms of’^he utmost 
familiarity, that Indians, in ail c|i^, have^ hi|r, .exactly a^ 
white people hati^e it; without aii/ 

thinner. As their taste begins tb chan^^, fi’om %i#||i^ua)Atance 
with white people, they are less sofidtous to extir- 
pate those are itbt suj^^ed, nmt the 


* Eilietia delta The s(4Wtt^ntain|ers in j 
ia Indio,. dbAgore thoMderves by 


i of Ava, 
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We know that women among the American Indians, are 
forced to perform all tlie hard labour that is necessary to the 
support of a family. The husband smokes his pipe, or sleeps in 
his cabin, while his wife lioes the corn, with a child at her back. 
By this mark of apathy, or unkiudiiess to his female, the Ame- 
rican savage is to be distinguished from other men. 

Marriage itseli^il^tead of being an union of affection and in- 
terest between equals, becomes among them the unnatural con- 
junction of a master with his slave*.*’ The author of this re- 
mark was not unacquainted with the manners of rude nations in 
the old continent; upd if he had sought for a satisfactory proof, 
that men ar^- aU,^1me same family, and that the disposition is 
not chan^d extraordinary change of climate, he would 

have found such a proof in the conduct of the 
to his feiiiale. 

There fe no living creature on the old continent, bird or beast, 
that is so much distinguished as man, in his uncultivated state, 
by the want of kindness to his female companion. The male 
bird is most assiduous in helping his mate to feed their young. ■ 
Some males among the beasts, when their assistance is not 
wanted, neglect their female; but pone of them adds to her 
trouble, or treats her with cruelty. Man alone is distinguished 
by the wan^f kindness, and by cruelty to Ins female. Perhapt 
Russia mzfJbQ the only. country in which the.tjTanoy of a hus- 
band is reduced to a* system, and avowed in the marriage cere- 
mony; but Russia is not the only part of the old continent in 
which the wife is a slave to her husband. The Arabian does » 
not suffer, his wife to eat with him ; lie would, as he conceives, 
be degraded by her company; but he compels her to bring wood 
and water, to dress his victuals, and to perfqB|®|^very other me- 
nial service. His sons are taught to despijl^wr mother. She 
is not suffered to eat with them after they ar6 eight or ten years 
old. hi that ancient nation, we, see the character of men, who 
are not perfectly civilized, as it may be traced, through all shades 
and colours, in the old continent, or the^ Islands connected with 
it. In many of the nations in Europe^ wbo, presume to call other 
men fiava^es, the vyerfk and humbje wife to suffer un- 

der the cbiistisemeiit of master. Wl'-'have reason to believe 
that man is the greatest tyrantupon eartli. His strength is the 
nreasure of h& eomlucU^ The little despot in his family, and the 
great tlu'one, exhibit the same cliaracter. Those 

who are expect, to smart beneath the arm of power. 

Women ^ civifijsation alon^^ for thf^jh|ppine$s they 

of the wrid. And in every 

' Ro^rtson^ ^^j ly of 


Aii^jcan savage 
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part, must be improved by the progress of knowledge. We soon 
discover that all permanent happiness depends on sentiment and 
reflection. The consciousness of giving protection and comfort 
to those who place themselves under our care ; to those who are 
weaker and need our assistance, is the solace and' reward of 
men who feel and reason 5 it is the source.o^thcir greate'^t hap- 
piness. The pleasure that arises from d^ihestic attachments, 
from the constant exercise of kindness to a wife and chil- 
dren, cannot be equalled by all the other enjoynieiUs in life. 
The gt^ter part of our spccicvs, in the old world, have not dis- 
covered this truth. Idle and indolent, governed by passion and 
not by reason, they remain inexorable tyrants. If a separate 
race of men had been formed for America, in which animals are 
said to be J'^s fierce, or less savage, it is probable that tlie man 
of America^lfrould have becMi less cruel to hi‘> female than the 
tyrant of the old world ; but his manners, on this head, give an 
additional proof that he is of the old faniily. 

After stating the great resemblance that is found between the 
American savage and his savage brother in other parts of the 
world, it can hardly be iiecessai-y to give maliy other proofs that 
they are too much alike. The Amcricfin Indians are described 
as men who are passionately fond of strong ch ink. On this head 
Ibey perfectly resemble the savage and half savage, of the old 
continent. The Tartar gets drunk with fermented mark's milk : 
the Mahometan, with opittm and the smoke of tobacco the an- 
cient Scythians intoxicated themselves with the fumes of hemp- 
seed : the Celtic and Teutonic nations, with ale and mead : the 
African gets drunk with brandy. We say nothing of the modern 
nations that are more civilized^ who, to the reproach of ration-* 
ality, seem to pleasure in resembling beasts. Weary of 

decent deportmejSSpiftid fatigued with the trouble of thinking, 
they deliberately wTdown to deprive themselves of reason. ^ The 
American savage is e^u||||^ attached to drinking and gambling 
with his Europeatt%i^^. 

The nations olf^Ameriea liave been represented as men of little 
strength; but as they^ieite Ifnowu to be at least Jpqual in size to 
those of the otheir:' ^i^ueht, they may also be presumed to. be 
their equals in they are fed in the same manner, 

and equally accustomed to labour. Such of them as have been 
employed, from Nuntucket, in whaling, can hardly be matched 
at ah oar. Activity, combined with strength/ reo^^ them ex- 
cellent seamen. 

The courage of the American savage 
like his in terms of' reproach ^aid to be 

plus cfain^^i'lp^^^che timid and n^e cowardly. 


■ The 



215 


On ih0 peopUkg of America. 

The Indians make war by stratagem, but they are not therefore 
to be deemed cowards. They are not very numerous, for which 
reason they are not prodigal of life. The point of honour with 
an Indian "chief, does not consist in facing his enemy in the field, 
but in saving his own men. Such is the dictate of prudence. 
The Spartan youth, ewere trained to all kinds of stealth and stra- 
tagem, that they t^ht the better be enabled to surprise an 
enemy; biit the Spartans were among the bravest of men. When 
it became proper or necessary to face an enemy, they never 
turned their backs. It is admitted that Indians have shown the 
most astonishing degree of fortitude in bearing torture. This 
has been called passive courage ; but the same men are supposed 
to be deficient in active courage ; and this strange conjecture is 
founded on their art of war, which differs from t^t of Euro- 
peans. The Indian secures himself in battle by tree or some 
other cover. If a cover be a mark of cowardice, our ancestors, 
who fought in armour, were deficient in active courage, and so 
are the moderns, who avail themselves of trenches or any other 
species of fortification. Tlie object of an Indian chief is to de- 
stroy his enemy, with as little loss to hiiiiself as possible. Having 
this object in view, he tivails himself of the best means in his 
power ; nor is he afraid of reproach, while he adheres to »his 
purpose. We have seen instances, too many, of brainless white 
commanders, who have sacrificed lialf of their men in fruitless 
and hopeless actions, only because they feared lest they should 
be suspected of the want of courage. The virtues of Fabiiis were 
not less admired, when he patiently endured the insults of an 
enemy, than when he met that enemy in the field. Men are less 
afraid of reproach, when they are conscious of not deserving it. 
In whatever manner the Indians may think & to meet an enemy, 
they give unquestionable proofs that tbey^»k)t afraid of death. 
Suvroimded in a block-house, without ammunition, we have 
known them perish in the flames, because they would not sur- 
render and become prisoners. When ! say ,.tliat the Indian mode 
of fighting, under cover, is the. dictate ojf -plb^cy, hot of fear, I 
am prepared to give instances,, ^pt a/fpvy, itt which they have 
shown proofs of undaunted courage4p; th,(^, open field, when the 
other mode of fighting could nol\be.ai^0tedf> It is found that 
our woodsmen are rather an overmatch tor tlie Indians, in cor- 
rect ahooting with a rifle; but our chief advantage, in disputes 
with the i^^ive savage, must ever consist in superior numbers, 
or the ps^^cavalry. When America was first discovered, the 
contemptible iqid dastardly^ ^fom their watit of 
man to an Indian was to a pygmy ; 

but an Tnd^, well provided with armsj^^d^B^i|mea danger- 
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By a ^neral view df the human race and its varieties on the 
old continent, and by comparing those people with the original 
inhabitants of America, we must be convinced that men are all 
descended from the same stock, and that America peopled* 
from the other continent ; but we have no infonnatidS concerii-p 
ing the time in which the first colonists wg g . transported., The 
great exterit of population in America, Columbus made 
his discoveries, about three hundred years ago, is a sufficient 
proof that many years had elapsed since the aborigineSihad come 
to this continent ; but the niodern date of the largest and most 
populous empires then existing in America, has been supposed 
to justify a belief, that the first settlement%f A^nerica was re- 
cent, when compared with that of the other ceffiltinent. At tlic 
period to wjyjih I refer, America was settled in all directions, 
from north x6 south, although no part of it was fully peopled ; 
nor had any progicss been made in those arts v» hich are the fruit 
of necessity in old and numerous societies. Those circumstances, 
however, can neither be urged in proof of a very ati(*ient nor a 
very recent settlement. Migrations, in the old continent, have 
lately been the effect of a crowded population ; but migrations 
in America sprang from a different cause. The first adventurers, 
who were little attached to their native soil, could Iiardly he atr 
t;iched to a particular part of the land they had discovered. Sus- 
taining themselves without labour, in a country that ||bouudcd 
in game, they acquired habits of idleness. Wlicn thoMlnc bcr 
came scarce in one part, they removed to another, lue same 
spirit produces the same effects, among the present white inluir 
bitants of North America. The more adventurous, i.iore fickle, 
or more indolent, move to the frontiers, and settle upon new 
lands. When the tange is impaired, or the game diminished, 
those very men, o^^eir children, move onward, and follow the 
range ; for they little corn, eating flesh instead of breii^d ; 
whence their habits of idleness become inveterate. As the ocean 
yields a supply of jbpd^^ itll'at is more easily caught than birds or 
beasts, it follo\v.s sea coast was first explored; but the 

greater number of iuhafarUlitii\Wcre found in warm or temperate 
climates ; because in^/^h elimatea^ the >of subsisteji^cc 

were easy. In this mahher eiv^ry part of America may have been 
visited, and sparse settlem^ts formed, within a few centuries 
after it was first discovered, lii this munner too, as \ve are Unght 
by civil history, the other continent was originally sgjttled. The 
first migrations were not the effect of a crowded po^^l^jon ; they 
were caused hy.a ranibling or adventurous tempei%r|pi|i^^^untry 
was first visitei|jtjb^^MM|;a families, or small wno mi^ 

grated in the ^l^ltwepbition, discontent or caprice, jfrom young 
polonies or ^i>govejrii|^ehts. ||ave the men on 
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the other continent, who were celebrated as the founders of go- 
vernment ; but tliosemen, in every case, appear to have found a 
weak, unconnected race of savages^ scattered over the country in 
which they fixed their empire. They certainly did not migrate 
tVoin a crowded hive, whoever they may have been. When the 
tinall tribes, settled in America, had destroyed the game 

in one place, they removed to another without difficulty or oj)po- 
; but in the process of time, migrations were not effected 
without troiible, for all the country was claimed as hunting ground 
by one tribe or another. In that case hostilities commenced, 
jind men were destroyed, that hears and buflaloes might have 
room to breed. Tlic failure of game caused the Indians, in some 
cases, to turn th^ir attention to agriculture: and it appears that 
successful chiefs, in the usual spirit of domination, in some case^ 
extended their authoiity, by adding weaker tribes to their respet- 
tive empires. In this manner, the inonarehsof Peru and Mexico 
were extending their domains when the Spaniards visited this 
continent; and in this manner tlie greatest empires formerly 
sprang u[) in the other hemisphere. 13ut aVIexIco and Peru may 
have been well peopled, many a century before there was a mo- 
narch ill oitlier of those conntnes. 

It has been observed that the American savage, passing ovci 
the shepherd stale, was turning liif* attention, in some instances, 
to tlie cirftiyation of the soil. From this circumstance it ha?*, 
been alkfjge<I that he differs greatly from the man of the other 
continent ; but this inference is not correctly deduced, for it is 
known that the introduction of new arts and customs is frequently 
to be ascribed to what is called pure accident. The casual dis- 
covery of gunpQ\vder in Europe gave vise to a variety of new 
customs and to the neglect of old ones. The introduction or 
discovery of a grain, that was easily cnltivj^d, may have pro- 
uioted agriculture; or the want of the inost 'meful domestic ani- 
i.nils may have caused the employment of a shepherd to be for- 
gotten, The use of coW:’, sheep, goat^ w^as known to the 
first family upon the other continent t that family was also 

instructed in the art of cultivating^ltiM^ earth. The first cmi- 
graiits from the original stoek were eqiiafly.iustnicted in the se- 
veral arts of tilling the earth, tending festue, and killing game; 
but as men always prefor the«most easfciode of living, they would 
support themselves, for many years, by hunting alone ; for in new 
countries, where there it any winter, a family is most easily sup- 
ported and fishing. When the game failed, they had 

vecoui‘se,;'\I^WO?y case, to the other most easy mode of living, 
to the Mcattle ; for tfie colonists, whic^eri^;i)ever separa^d 
from the parent state by an ocean, cou^j^ly a supply 

of cattle . tkey needc^i^ pop^a- 
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tion, when pasture failed for cattle, they had recourse to agrt- 
cuUure. TIklis it was that the shepherd state commonly suc- 
ceeded the chase, and that again was siicceitded by agriculture. 
This succession did not, for it could not, take place in America. 
The first planters brouglit with them the usual stock of knowledge, 
but they brouglit no cattle. They brought, the maize as 1 
presume, that wc call Indian corn, for it is said to grow in Asia. 
If they wished to raise cattle, they could not obtain tlie species 
to which they had been accustomed, but they could raise corn, 
for they had the seed : hence it was, that in all cases some de- 
gree of agriculture immediately followed the habit of living by 
the chase. 

The annals of the American savage, like those of every other 
nation, have been corroded by the rust of time. When wc speak 
of the epoch in which they arriveil, we find ourselves travelling 
in the regions of conjecture, having few marks, and those very 
oljscure, to direct our course. We discover nothing that may 
be deemed certeJn, except that they came, the greater part of 
them, from Asia, and that the time of their ani\al is very 
diMtanf. 

VVhiic it was presumed that America was separated from the 
other continent by an ocean of considerable extent, various opi- 
nions were formed re^peedng the manner in which this continent 
had been pcojdcd ; for the ancestor of an American sp’age, in 
bis canoe, could not he snpposetl to iiave adventurod.far upon 
the ocean ; ljut the discoveries of late navigators have removed 
all difiiculties on that head. We learn from Captain Cook and 

* AItliou,f»h maize and tobacco are both coniinouly supposed to have ori- 
ginated in Amenta, there is nmcli reason to bolieve that both tljo'-e plants 
were carried from Am uy the original cinigrants. I suspect that the Es- 
quimaux Indians, vvlfij^arst discovered, had not the use of maize ; for their 
anc€5ii>rs came froTn k part of tiic other continent .in which that grain is 
not cultivated, but it is caUis^ftted in Asia. *^The inhabitants/' says La- 
htilardicrc, “sold us ears still green, which had been boiled. 
This was in one of islands. Tobacco, as wc are told, is cul- 

tivated by 'he nativcJlkV'the vicipity of Nootka Sound. But toharco is a 
tropical plant, 'fhe tHUftt have been imported from Asia. The Chi- 
nese, who st’l(i<ati chafl^^ti^rr habits, have Jong been smokers of tobacco. 
Certain natlwiS in fnd'ia'^.tdiyOnd the Gauges, are slaves to the wso of this 
nauseous plant. '^I'he inhabinuts of the island Sagaicen, about the dOth 
degree of latitude, are abo p^etual smokers of tobacco. Wc are told 

La Perouse, that “ they Imve good largc-leafed tobacco, and the pipe 
is never out of their moulits.'* They are supposed tt> purchase- their to- 
Ikicco from the 'I'nrturs. It has also been observed, Tartars on 

the conriucut, ucaiily opposite to that island, are cnslasr^^^y the use of 
tobacco. “ ^f young and old, wears I^HlS^icrn girdle, 

to which arc pooch for tobacco, and a pipe.” ’'It is^not to be 

Mtpf)oscd tha^^7tlM»dll^ons, so distant and lately discovered, imported 
tlKiir cobacco^^ last three hundred yef^firom America. 

' ' V _ others, 
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others, that Asia is not far distant from America. They may 
he seen, at the same time, from a ship in the middle passage*. 
It has also been dllcovered, that all the kittle islands between 
the northern parts of Asia and America are inhabited by savages, 
who must have wandered from Asia ; and it is not to be supposed 
that a similar race (>f men did not travel to America. In a word, 
the descent of the North- American Indians, or the greater num- 
ber of them, from Asiatic Tartars, or their progenitors, is now 
bO fully established, that I shall not exercise the reader's pa- 
tience,’ in showing how much they resemble one another in their 
features, their scantiness of beard, or their language : but the 
Tartar did not transport his horse, and the want of that animal 
has caused many shades of difference in their habits. 

In stating that the aborigines of North-America are chiefly 
descended from the Tartars, or from the same stock with tlie 
Tartars, I arn suj)ported by common tradition f among tliO'C 
people, as well as by the obvious facility of the passage. But 
some of the northern Indians, as I suspect, emigrated from 
Europe. It can hardly be questioned that the Esquimaux In- 
dians are the diminutive sprouts of Norwegian ancestorvs. Il is 
fully ascertained, that colonies frotn Noncriv settled in Iceland 
and Greenland near one thousand years ago ; hut the first ad- 
venturers who are mentioned in history, found a race of savages 
who had preceded them. 

The same adventurers who discovered Iceland, at tlic period 
to which I refer, extended their tiavcls to the Lahraclor coast, 
where they found a race of savages, w’iio appeared also, by their 
language, to have emigrated from Denmark or Norway. When 
we consider the distance of Iceland, Greenland, and tl'.e Labra- 
dor coast, fcoin tlie British isles, or the northern parts of the 
continent, the difficulty and danger of nav&ting thefiorthern 
ocean, in high latitudes, and the contemptible vessels now in use 
among the Esquimaux, it may appear^jstrange that every island, 
and every spot of land in those inhospilitH^ I'egions, should have 
been discovered and settled at tbe.Utjpe lb,wlyeh I have referred. 
This phaenomenon is best accountedfbr by tecjbllecting that there 
must have been a time in wliich the imrtfcfrm ocean was navi- 
gated with less danger than at present; *'^heii Iceland, Green- 
land, and the Labrador coast were lituch more hospitable, the 
fioil more productive, and the climate more temperate than they 
are at present. This allegation may appear somewhat paradoxi- 
cal, when compared with a former observation, that the 
winter's been gradually decreasing for more than 2000 

* The distance is not above thirteen leagues. 

t Tlie Tndiaus in general in this part of they came 

from the nOi'tlk<^stward. * 

veofSj 
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years, in the greater part of the world. The feet, however, is 
not to be disputed. The natives of Labrador^ from their want of 
letters, i|can give us no account of the change that has taken 
place in that country ; but the case is very different in Icelandj 
The inhabitants of that island have preserved their history for 
nine or ten centuries, and the change of climate there has been 
fully estal)Iishfd. I do not say that the numerous population of 
leclaiul, near one thousand years ago, or the flourishing state 
of arts and sciences among those people, at so distant a period, 
is to be taken for a proof that the climate was formerly more 
temperate, and the soil more productive than at present, al- 
though they add great probability to this opinion 3 but wc find 
an argument in the natural history of the island, that seems to 
be absolutely conclusive. It is not to he disputed, that in former 
ages Iceland produced timber in abundance Large trees jire 
occasionally found there, in the marshes or valleys, that have 
been covered to a considerable depth in the ground. Segments 
of those fo'jsii trees have lately been exported from the island, in 
proof of the fact alleged. But we are equally certain, that in 
the present age timber does not thrive in the island. Its growth 
is prevented, or the plants arc destroyed by* the intensity of the 
winter’s cold, as hi the noithern extremities of Asia and America, 
where nothing but shrubs is to be found. The same jiejoration 
of climate, and a similar dogeiicracy in tlic productions of the soil, 
have certainly taken jihice on tlie iiabrador coast that Ba\e been 
observed in Icebuid. 

This remarkable increase of cold in h’»gh northern latitudes 
may be accounted for by reference to a general deluge, the flood' 
of Noah. I am aware that allegations, in natural or civil his- 
tory, are not to be,.^upported by referring to a book vvhose au- 
thority is disputed in the present case I must be permit- 
ted to allege the c^haintyof a general deluge, provided it will 
account for the sever^yi p^^nomena, and provided those pha.*uo- 
mena cannot otlierwi^,{fe accounted for. 

Upon the suppo^jjfidA pt general deluge, it wmII be admitted 
tliat immediately after the flood there could be no ice in any part 
of the ocean. The 'w^fra in the northern regions were exactly 
of the same tempcratifrt^as the waters in other parts of the ocean, 
for they had the same origin. The fountains of the great deep 

♦ It is asserted in the anri<'nt Icelandic records, that when Ingtilf, the 
Norwegian, first Jnndcd in J<elan<f, nnno 871), he found sri thick ti jsrowtii 
of bircli-liees, that he pciu’trnicd them with diniculty. modem Ins- 

toriiitiS, kiiovviiii; that no tices of any kind grow at present ilji-tlMit island, 
ha\’e expressed tfejar fCHrs lest the veracity of the ancient atiiinli^t* should 
be suspected, ijp.thejf^tid known that trunks of trees hate lately been 
found in that islnikcf, several feet deep in the earth, their fears would 

have been obmted. ^ 


were 
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were lirokeii up. The temperature was thirty or forty degrees 
above the freezing-point. In that case^ the air in Iceland, or 
upon the Labrador coast, coming from the temperate surface of 
the oeean, was temperate and pleasant. Vegetation in the long 
d?.vs ofyLiinincT was vigorous, and the winter was not sufficiently 
col(i to destroy perennial plants. In the process of lime the waters 
near the pole lost a great part of their heat, and ice was formed 
in the creeks and bays. Large cakes of ice were occasionally 
biokeii od hy storms, and detached from the shore. As the tem- 
perature of the ocean decreased, some part of the broken ice 
continued to float through the summer. Every succeeding year 
added to the size of the floating masses*. They were increased 
by rain, by snow, and by the spray of the sea. The northern 
ocean is nearly tilled at present by those floating islands of 
durable ice. The sinunicr winds tliat reach the coast, instead 
of being tempered, as formerly, by a watciy surface, are now 
chilled by inountains of ice ; and tliey are become so intensely 
cold in winter, as to he destructive of animal and vegetable life. 

It ina) possibly be alleged, that in the space of three thousand 
years, the time that passeil between the flood and Ingulfs arrival 
in Iceland, the atmosphere sliould have been as cold, and the 
accumulation of ice as great in the northern ocean as they are 
at prCsSent. It is readily admitted, that when we consider the 
present degree of cold which prevails in high latitudes, we con- 
clude that a few years would be sufficient to produce vast bodies 
of ice. But we are to consider, that in the case leferrod to, the 
water in every part of the ocean was tepid, and the vvliole face 
of the earth was of the same temperature with the water ; whence 
it followed, tliat the atmosphere could not be cold, nor could 
there be ice or snow in the longest nights of wdnter. We liave 
no data hy vvh.ich we may compute the number of years or ages 
that were necessary to abstract so great a body of heat as then 
existed in the northern lands and oceaftj but a long period must 
have been required, for there is no foc^'m. natural history more 
certain than that there was mor^<,heiat, ^dr less cold, in high 
northern latitudes, in the eighth of nihtli century, than there w 

* ft i» SI curious fact, and in porfcct coincidence with this theory, tliat 
when tbeijprst Norwt'ifiiuj colony settled in Greenlund, ahoui one thousand 
years airo, they found no difficulty in approachnn; the coast, and a regular 
correspoudeuce was supported with those people for inany >ears. That 
intercourse was entirely iief^lected durinj» the dark ages of anarcr>y and 
misrule ia Eiuape. ijinco the revival of learning, within tho two last cen- 
turies, 6undi^%tempts have been made to discover the reiiiains of that co- 
lony, who lived an the eastern part of Greenland: hj^ttuj^auding can uow 
be ejected on that coast, by reason of the vast Ixodjf s Q^lbe with which it 
is pressed. From this it is clear, that witinti the ci^ht hundred 

years tiiere been a ^^reat incr^^e of icc latitu^;s. ■ 
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at present ; nor is it clear that the heat of the air, earth, or water, 
in thosi^ high latitudes, has yet attained its lowest degree*. 

By'Mteping in mind that there has been a time in which the 
^fi^niate was temperate, and the soil, for the tame reason, was 
productive in high northern latitudes, we arc enabled to account 
for many phrenomena which had appeared very eriigmatical. We 
are no longer surprised thq»t any paft of our species should have 
migrated and settled themselves willingly in Lajdand and other 
regions near the arctic circle ; in regions from which nature, in 
the present age, seems to shrink with horror. Those countries, 
as we conceive, were all of them settled wdiilc the climate was 
temperate and the soil fit for cultivation. As the miseries that 
are caused by cold weather and a frozen soil increased, the ha- 
bits and constitutions of the inhabitants suffered a consider/ible 
change, and they became attached to the land of their ancestors. 
They now' live, or seem to live, contented, in a country to w'hich 
criminals are banished as one of the severest punishments. 

By attending to the above-stated changes in soil and climate 
hi high northern latitudes, we can easily discover how it should 
have happened that Norway contained a crowded population 
above one thousand years ago, and sent, out colonies. 

By attending to that change of climate in high latitudes, we 
can easily account for incidents that have excited general atten- 
tion twelve or fifteen hundred ycc?rs ago. We discover how it 
happened that certain countries, which at present are not very 
desirable nor productive, had formerly been the officina gentium^ 
the very nursery of nations ; and why, in the process of time, it 
became nece^ssary for those very people to migrate by thoosamis 
in quest of better habitations. 


XLV. On a neiv ^ecies of Calculus, By Mr, J. T. Cooper. 

Tilloclu 

In July lasti |\!^t you an account of a new species of 
calculus, page 27 ; Joying submitted it to a more correct 
analysis, I now transiSi^ybu the result. 

Ten grains of it, after being heated tp about 220® F^renheit, 
for the* space of twenty minutes, gave of * 

Carbonate of lime • « 9*3 

Phosphate of lime^ • » *4 

Oxide of iron • . *2 . 

IjOSS •# *• *1 

Wo 

tlie northern seas are thought to have be* 
to imvifAkors, near the banks of {jJewfoatid- 

t: I was 


* Vast bodi^hf tc^ 
come merer 
land, than 
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I was not able to find the least trace of uric acid. 

Fiiidin^^ the substance to consist almost wholly of corlionate 
of lime, 1 suj^gested the probability there liiight be of dissolving 
the calculus in the bladder by the action of dilute muriatic acid|^ 
Acct)rdint?ly this was had recourse to ; and I am happy to ado; 
that by the injection of two drachms of .muriatic acid diluted 
with eight ounces of water, lieated to about 100 °, every day, the 
whole of it has been removed, and that in eleven days. The 
acid duriug almost the wliole period came away nearly neutral. 
I think it not improbable that in time a solvent for urinary cal- 
culi of every description may be discovered, and render cutting 
for the stoiie, that most dreadful of all operations, perfectly un- 
necessary. 

I remain, sir, 

Yours, &c. &c. 

70, Drurv-Lane, Sopt. 14, 1310. JolIN TlIOMAS CoOPER. 


XLVL Extract from a Memoir read to the Insiitiiie on the 
V6th of May 1810, on the PosyibUUy of makimi the Mollmcae 
of Ffeak Water live An Salt Water ^ and vice versa, 

F, S. Beodant*. 

The experiments which form the object of this memoir have 
been undertaken chiefly with a view to account for some re- 
markable geological circumstances, and particularly for the 
mixture of sea- and fresh- water shells in the same rock, which 
M. Beudant discovered in 1808, at Beauchamp near Pierreiave, 
in the department of the Seine and Oise, and more recently in" 
the valley of Vaiicluse. ^ 

Experiments on Fresh-water Molluscce. 

Towards the end of summer Beudant first at- 

tempted to convey suddenly fresh-Wat% lEoIiuscae into water 
charged with 0*04 parts of niuriate>i)i^i 0 da^ as sea-water ge- 
nerally is. These animals could not the cliange ; 

their shells contracted, and they died iA" %"fevv seconds. The 
bivalve moftiscas merely resisted the salt-water a little longer, in 
consequent of shutting tlicir shells : in a few dai^s, however, they 
died also. 

Being desirous of aceoutitihg for the almost total absence of 
fossil shells in the beds of gypsum, M. Beudant tried the action 
of water chwged with sulj^ate of lime on the mi^ca 5 and 
with this view he plunged some tymniei this mix- 

* dutmlet dc Chi*it mWb^e, •' . 

i tore.' 
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On mahing ' Presh^Aaier Molluscce 

ture. They did not appear at first much affected, but in eight 
days they were all dead. 

As we do not know }>ositiveIy, as yet, if the shells which arc 
^und in certain beds of saccaroidal limestone of transition, and 
in certain compact secondary limestones, have lived in the liquid 
itself, or have formed those soils themselves, or, finally, have been 
brought there accidental!)^ las, on the other hand, it is very pro- 
bable that these kinds of chemical deposits have taken place 
only by the intermedium of a liquid, the solvent faculty of which, 
was owing to an excess of carbonic acid, — M. Beiuknt tried the 
action of water charged vvith this acid on the iiioliuscre. With thi^^ 
view he employed Seltzer water. — ^I'he animals plunged into ihh 
water were quickly suffocated. 

Water charged with other mineral acids in very small quan- 
tities produced nearly the same effect. 

Water charged witli 0*02 of sulphate of iron affected in the 
siime way the molluscae plunged into it ; — in a few seconds all tl;c 
species submitted to this test, whether univalves or bivalves, 
died. 

Wkter saturated with sulphuretted hydrogen, and afterwards 
"diluted with its weight df clear water, produced much blower ef- 
fects : several molluscas even made vMiobs movements in it ; but 
in a fev/ days they died, the one after the other. 

After these preliminary trials, it was natural to examine if it 
was not possible gradually to habituate the molluscje of fresh 
water to live in the waters into which lliey had been previously 
plunged so suddenly. In spring IS()9, therefore, M. Beudant 
collected a great number of fresh -water inolhiscic in the environs 
of Paris : he separated the species, and divided the number of 
individuals of each of them into two equal portions, putting each 
into a vessel by iteelf : ^je thus formed two scries of the same 
species, each including thb aame number of individuals : he pre- 
served one as a comparison iiif*^eine water, and imoii 

the Other he gradual transition which he had in 

view, 'f 

M. 3cudant had Employed for several days water con- 

taining only one grafif 0^ salt per pound, i. e, about 0-0001 1 ; he 
afterwards successively increased the quantity of sail ; first by 
adding a grain every two days, and then every day) and latterly, 
three grains a day. The experiment lasted six months ; at the 
end of which time the liquid employed contained 0*^ of its 
weight of salt, comprising about 0 005 of muriate of lime. 

By P^occ^dkg in this wa}Vtnqst Of our fresh- water moUuscae 
were comp^^^^iitoated to live in salt water, in which they 
seemed to jp«n^<^y at ease; in order to make the ex- 

periment to drair eemin cowscqu^ces from it. 
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live in Salt-ivutvTy and vice versa. 


M. Beiidaut noted carefully the niiinber t)f individuals which 
died, on the one hand, in fresh water; and on the other, in salt 
water: it was in this way.tlmt he ascertaiiied the ditterenees 
about to be noticed. 

All the species of lymiiJEJe and planorbes, the physis of cold 
springs; and t\ie*paieUa /rktistris Vivo perfectly well in saltwater, 
III fact, in the space of five inonlhs, t|lpre died in the fresh water 
fifty-four of the hundred animals had been kept in it, and 

in the salt w^ater there died fifty-seven of the hundred ; the dif- 
ference is scarcely worth mentioning. , 

On the contrary, the other species of paludities {helix viuipara^ 
helix ientaculala of Linmeus), and the nerites of the Seine 
seemed to suffer from cheir hmg coatinuauce in salt water, and 
more died than in fresh water. In sliort, in the fresh water only 
forty of the hundred died 5 and in the salt water seventy-one of 
the hundred died. 

All the bivalve molluscae, the anodontes, the mulettes, and the 
cyclades, put into salt w'ater died during the experiment, and 
before tlie liquid had attained the degree of saltness which it 
was necessary to attain. On the contrary, they lived the whole 
summer in fresh water, and continued init at the end.of autumn. 
It must he remarked, how^o^fer, as an important result, that thesef 
same sj^ecies lived pdrfectfy well hi winter charged with only 
0*02 of salt. 


M. Beudant also resumed the experiment which he bad be- 
gun with water charged with sulphate of lime, in order to lia- 
bituate the molluscse gradually to live in it. At first he diluted 
with a great quantity of Seine water, the water which was 
strongly saturated with this kind of salt:' afterwards he Wept di-' 
luting it gradually ; and lastly, he employed it completely sa- 
turated. The inolliiscae at fiist lived. rvery well: subsequently 
several died, in proportion as the qu^m'l^y of salt was increased f 
and lastly, the few remaining died vvhengtj^S^ saturated liquid was 
used. This experiment repeated at tvr|d|^M^eni periods ga\^ 
the same result. . 

We now come to the experiments molluscie which 

M. Beudant made in 1812 and 1813. 

He collected several individuals of various kinds of marine 
teslaceae, such as the patellae, fissareliie, crepidulae, haliotidcs^ 
sabots, cerite^, buccinae, tellines, veiuises, oysters, &c. &c. 

Several individuals of the ahoye genera, when plunged sud- 
denly in^resh water, contracted within their slid Is, and died in 
that state. Those species ojuly ^vhicli live habitqdlv on roit^ks 
placed out of the water lived ajittle longej^iPli^hey so 6 n> 
perished also. «. ' 

M. Beudant, in order to proceed 

Vol. 48. No» 221. 1816. proper^ 
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proper for determining tlie gradual transition of the sea molluscae 
in fresli water, also formed two series of the same species. He 
preserved one constantly in sea w*ater, and employed for the other 
sea water diluted successively with fresh water. Five months 
afterwards he employed nothing but fresh water. 

By means of this precaution, the marine mollusca ^ere habi- 
tuated to fresh water, ij^^hich they lived during five months 
more with lymnaese and ja^orbes. There were some peculiar 
circumstances att^iding them, vvhicfib M. Beudant relates; viz. 

The patclliB of the vulgar species, and the sSots^ which are 
both sea shore shellfish — the cerites, the. columbellae, the ve- 
nuses, the oysters, &c. perfectly resisted the experiment. There 
died thirty-four out of the hundred individuals constantly kept 
in aea W|tter, and thirty-six out of ^e hundred of those exposed 
fresh water. 

' But the dragon-headed patellae, the fissurella?, the crepidulae, 
undated buccinse, the cameos, &c. all died during the ex- 
^ pi^mtnt. It ought to be remarked, however, that all the species 
lived perfectly well in sea water diluted with an equal portion of 
fresh water, i. e. ia water containing about 0*02 of its weight of 
salt. 

Having learned by Lavoisie^^ that the waters of lake 

:; 4kSpbaltus contained 0*40 of smine substances^, and as accord- 
' ing to travellers no organized living body is to be found in it, 
M. Beudant was desirous of knowing what degree of saltness 
marine animals could support. Consequently he added impure 
muriate of soda t6 common sea water, and he was convinced 
that all the sea inolluscae which he had at his disposal lived, 
without any apparent inconvenience, in water containing U*3 L 
of saline matter composed chiefly of muriate of soda, with some 
i^nlimes of muriitte of j^c and muriate of magnesia. But as 
as he increased the|||^tity of salt, so as that small crystals 
WiCre foi^med on a jl^lt^i^vaporation in the air, the animals 
iibrtink within the^ and died. 

M. Beudant drawing the following inferences: 

. L' Since there ' reason to believe that the same water, 

whether fresh, or san^ H that of the sea, or even salter, is ca- 
paible of supporting all the animals which frequent marshes, 
rivers, and the sea-shore, it may be presumed that similar cir- 
cumstonces have existed in nature, and to these, circumstances 
it is owing that we tee in one and the same stratum tea and 

* Lavoisier's analysis gave Water - - - i 55*60 

fjk, Muriate^of sewia - - - . a*t5 

Muriate of lime and muriate of magnesia 30*15 


100 00 
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laud shells; admitting alwaysj^ as every thing seems to prove, that 
these still in the place where they have lived originally, 

2. If we could suppose with some naturalists, contrary to alt 
appearance, that the strata called fresh-water strata have been 
all formed under sea water, the present experiments will ac- 
count for the absence (in other respects very remarkable) of the 
bivalve river shells of the genera a^^ontes, mulettes, and Cy- 
clades. In |act, we have seen that the molluscae which live in 
these shells Wfere not able to live in water charged like that of 
our seas, with 0*04 of saline substances. ^ 

3. Since it results from experiments many time\repeated, that 
the rnolluscai, at least those of fresh water, cannot live in water 
charged with sulphate of lime, we can account for there being 
no shells in the gypseous ma^s of Montmartre, and in general in 
the old or new gypsums, although they are frequently in layers 
subordinate to shelly strata, 

4. Since the marine mollmeae can live in water almost .satu* 

rated with muriate of soda, it would, seem that the absence of 
living organized bodies in lake Asphaltus, if this really be the 
case, is owing to the presence of the bitter muriates of lime and 
magnesia, and perhaps to that of the bituminous matters whichr 
Lavoisier bus not found idnis analysis, without doubt, because 
they arc but occasionally met with and under certain circum- 
stances only. ‘ , 

On the other hand, since t!ie sea molluscae perish in vvatet 
hypersaturated with muriate of soda, it is not astonishing that 
none of their remains have been tbuncl in the immense masses of , 
sal gemma, which are found in various countries. , 

5. Lastly, if we admit that sea and fiesh water molluscae , 
live in the same liquid, it would seeni jt§ result, that the fEijSt o£ 
living in fresh or in salt water caniiot^^ reason for establj^f'” 
particular genera, unle|s we can T^^suiFicient and con^ 
characters in shells, or, What is better the animals 
occupy them, when they are not 


XLVI.L On the PrccipHaiion of the Oxlfd of Gold by Potutfkm 
By Mi. Figuier. Extracted by J17. Gay-Lussac 

GoLiSf, the properties ^f which have been so long too jmper«* 
fectly liMwn, anVl on which much yet remains to be done to place 
its histm on a level with that of most of the other metals, has been 
recently diligently examined by M, Figuier, chemist 

of Montpelier, Messrs. Vaucpielin, Duportsd^^^^HIetier had 


* JinmUi de Chimie et Physique, torai 
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asserted that the alkalis did not precipitate the solution of gold 
in the cold way. M. Oberkatnpf had obtained u contrary result ; 
but he thought be could accoiint for this difference by the ex- 
cess of acid of the solution, ^hich gave rise, with the precipitat- 
ing alkali, to the formation of a great quantity o£ triple salt, in- 
decomposable, at least (otally, by an excess of base ; for it 
certain that there is no m|||ipitate made in the cold in the 
space of several ffiinutes^pbii with ammonia, when fhe excess 
of acid is sufficic^. The object ofM. Fignier is to prove that 
the excess of acid of the solution of gold does prevent the 
precipitaticni of the ojode by an alkali, and that we ^tatn nearly 
as much of it as from a solution as neutral as possible. 

“ Six giauin’cs of dry muriate of gold/^ says M. Figuier, 
'W€re^isr>olvcd in 150 grammes of distilled water; the solu- 
»^ticmwhen fiUcicd was divided into two equal parts, and put 
. ihto two conical glas‘ics. Into one I poured four grammes of 
• ^Utoriatic add : I saturated hot! i solutions with caustic potash 
\ ifls^otved in water : their yellow colour became a deep red. A 
short time .^afterwards, the licpiors became turbid: a flaky 
inecipitaie of a gray colour was develbped ; these precipitates 
increased after some trine became deeper: — after forty- 
^igbt hours they appeared to be at trfieit maximum of augineh- 
;;tation and colotir. I observed no differtence between the two, 
only that in order to produce it, we must employ a greater por- 
tion of potash in the»aci3 muriate of gold, than in that which is 
less so; hut I constantly observed that in both cases it was re- 
quisite that the potash should be in excess, in order to make the 
5 precipitates abundant. After having filtered these liquors se- 
^parat^ly, I put tliein iry:o small retorts and exposed them to the 
^ ’ ^‘tion of a moderate heat ; new precipitates were still formed 
^iiieh deeper in colour. rA^dded them to the firit, washed them 
pure water, and a||^icm. When weighed in this state 
. weight reprcscttl^S^o-thirds of the gold which was in 
v'lmiStion ; — that ob||^^P from the acid sedution did not differ 
tkom that which f ||y a decigramme of acid. 'PSe liquors 

VfkAch had furirsh ^ precipitates stil^vcontaiued gold: they 

became yellow by tS U5ion of th Auuriatic a^id, and gave new 
pfeecipitates by pota'^h, although there was an excess of acid be- 
fore the addition of the alkali, so that by treating tStsm altcr- 
P<dash and muriatic acid, 1 succeeded ip extracting 
tb'c wh^e gold contained in the muriate, as Idiave stated in 
a former paper. 4 

Note by M. Gay-Lussac , — If we can separate the whole 
gold of the by means of the alkalis, it is undeniable that 

triple entirely decomposed by an excess of base : 

ueverthek^l^jj^ observation of M. Figuier be exact^ that in 

order 
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Notices respecting New Books. 

order to precipitate the whole gold from a solution into which 
an excess of alkali has Iwn pit, we must adil acid and super- 
satirate again with alkali, we maypasSily explain by this circum- 
stance resuhs of Messrs. Vau<]uclin and Oberkampf, for they 
(jjjl oot think of the process employed by M- Figuier. In short, 
we have, such a confussed idea of ju-ocess, that although we 
do not doubt its efficacy, we sboufijj^tlve to see it repeated by 
other chemists. - 


^ XLVIII. Notices respecting New Books. 

OoL, James Capper has lately published, at Cardiff^in South 
Wales, a work of considerable merit, entitled Meteorological 
and Miscellaneous Tracts, applicable to Navigation, Gardening, 
and Farming, with Calendars of Flora for Greece, FVanee, Eng- 
land, and Svvedoii.”^ The following subjects constitute the 
most interesting part of the work : 4 

Observations on the cause and conscquencjes of the tempe- 
rature in ditFerent latitudes; and observations on the aurora 
'borealis, and the frequent, occurrence of tempests aliout twenty^ 
four hours after its a]ipearant:e. There are also some curious 
remarks on the lunar influence on terrestrial bodies, and some>,. 
very useful and interesting observations on the local varieties orl 
temperature in different parts of (ireat Jh itaiti. 


According to the German papers, a clergyman of Iceland, 
naraedMohnson, has recently tran.siate(| into Islandic verse fl'h® 
Paradise Lost of Milton. 


1)1 ish A»Translat^ 
fs Farmers’ Cale 

Mr. Forster has just published uitled Flor^T^S^-* 


A gentleman at Cardiff is aboiij 
the Welch L^guage of Mr. Arthui 



brigiensis ; or, A Cqttalogue of Plant!? 
hood of Tonbri 4 ge Wells# 




ig in the 


■ j 

Messrs; Netlam and Francis Giles, of New Inn, London, j^re 
now making arrangements for A Trigm^ometrical Survey (founded 
on the basis of Col. Mudge^s and Capt. Coieby’s TriangVesj for 
A Netjr Map of the County Palatine of Lancaster, on^ a scale of 
one inch to the mile ; to be dedicated by permission to His 
•Royal Highness the Prince Regent: and tp.,j^jMibUshed. by 
subscription, at four guineas in sheets, or Ai^^neas on can- 
vass and roller, or half-bound in atlas. 

The survey is commenced, and will with dills- 

gence. P3 " - « 
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New Foi/age round the World. 

Captain Lewis Granholm, of the Royal Swedish navy, yas \ix 
the press a translation fropi the Swedish of Experimeits on 
the resistance which bodies ^experience when propelled in a 
straight line through water/^ These experiments wtse made by 
Admiral de Chapman, a distinguished naval officer, and super - 
intendant of the dock-yards of Sweden; they exhibit a chaiu^f 
research wlnich has led valuable and remarkable discovery 
of a law of nature regardii% water, which could not possibly 
have been attained by mathematical induction, or any reasoning 
a priori, and which inv^^lves conclusions of the greatest import- 
ance, not nierelv as to the lest form for the construction of 
ships ciipablc of moving with the greatest velocity through water, 
but even as respects the best form for piers of bridges in rivers 
subject inundation, or where the current is rapid. The work 
itself is translated from one of the few copies printed for the use 
of the author’s friends ; and the Lords of the British Admiralty 
have given their high sanction to the piihlication in an English 
dress. 


Mr. Dyer’s work on the Privileges of the University of Cam- 
bridge, having much exceeded life original intention, will not ap- 
pear till winter, and instead of one will occupy two large volumes 
Svo. Besides the Chronological Tables and Charters of the 
University, and corrections of his History, as announced in his 
Proposals, tiiesc volumes will contain in English (some part of 
the work being in Latin) Memorials of the Rise and Progress of 
^ Printing at (Cambridge, with an account in succession of the 
jlJri liters, and the principal books published by them j the connexion 
' ^ its present with its former state of literature, and an attempt 
>ring the literary biography of the University down to more 
n times. 
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NEW VUffiGE ROUND T^IE WORLD. 

' French merchant of Bourdoaux has equipped a vessel for 
tirisumnavigation of the globe. It is described as a strong 
vessel of 200 tons burden, xalled the Bordelais, and 
' will be cq^ftinamicd by officers of the French navy. The fol- 
lowing has been published in the Frcjich journals as the projected 
track of this expedition. The Bordelais will double Cape Horn, 
and . will not anchor until she arrives off the coast of Chili : she 
will then pro^d fi^^California, Visit Nootka Sound and the ad- 
jacent shore^ with the natives for peltry 3 tbfe track 
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will continued to Cookes river along the coast, and as fax 
north as possible. From Nootka Sound ^he vessel will proceed 
to thi Sandwich Islands for pearls and sandal w'ood, &c. The 
circiiinnavigators will then proceed to China, and from thence 
return ^ Bordeaux. 


FRENCH COL^^ES. 

The French Government have sent'out an expedition to Sene- 
gal, with a view to re-colonize that once flourisliing settlement. 
The French frigate La Meduse^ which carried out the governor 
and settlers, was unfortunately wrecked, and about 150 indivi- 
duals perished in a most dreadful manner from hunger, thirst, 
drowning, insanity, and mutual assassination, on a raft on which 
they were abandoned for many days to the mercy of the waves. 
The following account is given in \he French papers of the suc- 
cess of the survivors ; 


Paris, Sept. 22. 

The latest intelligence from Senegal amiounces, that not only 
the boats of the French frigate Meduse had arrived^t St. Louis, 
but that the governor and officers had even saved all their effects. 
Part of the ship-wrecked marines had followed along the coast, 
and arrived without any accident, except M. Kuinmer the na- 
turalist, and one of the delegates of the Philanthropic Colonial 
Society. This traveller, having wandered away from his com- 
panions to discover fresh w^ater, found an abundant and limpid 
spring ; but while he was drinking, he was taken prisoner by a 
party of Traersas- Moors, to whom he called himself an officet 
of high rank, which made them conduct him to the French fort^;^ 
mounted on a fine horse. The governor rewarded them hand-., 
somely. All the instruments of agriculture sent by the Colonii 

^11 1 .... ..f... ' .. i 


This is a heavy 1 
tor at least a year. 



Society were swallowed up in the vy^ 
and will retard all attempts at cultivt|i 

The delegates who are in the village of Dacar have ali 
explored the peninsula of Cape Verd,;|^j[e ♦hey hope to^ . 
their first establishment. This pcninsuKl^'not very fertile;, flBtit 
it has nevertheless all thejresources nesi^pary for forming .a;po- 
lony: it has land capable of being plou^ied, salubrious ' 

a temperate climate, and good pasturage: it is separated 
the rest of the states of Darnel, of which it forms part, by dei^; 
files, where three or four hundred inhabitants of the peninsula 
lately arrested the progress of the whole army of Dttmer, ten 
thousand men strong This African prince seems disposed to 
cede a territory in which he exercises a most uncertain authority. 
The delegates of the Colonial Society expect to come to an un- 


derstanding with the inhabitants. One of th 
drawn up a report on the subject, and tnuisO^ 
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2S2 Expedition to Africa — Improvement of Rape 01 

The French have also formed a colonial establishment aKio 
Janeiro, but not with the official sanction of the Governnent. 
This colony is formed of mal^aiid female emigrants who veie 
expatriated in consequence of the late political change?, in France* 
It consists of 400 persons : they have o!)tained from the Portu- 
guese government three houses, with furniture, and some neg.<>cs 
as domestics ; they receive daily rations of fish, flesh, fruits, and 
Madeira or Port wine. Every planter receives from the State a 
large portion of ground ; but this lil)erality is of little value, from 
its being difficult to clear in conse(]uence of the want of in- 
struments. ^ 

EXPEDITION TO AFRICA. 

In our last number, p. 152, for Captain Campbell has ba- 
rometers {principally Mr. Arnold’s)'* read has chronome- 
ters/* &c. 

V/e ought to have noticed in the same article that Major 
Peddle and Captain Campbell, instead of carrying out barometers 
as is usually done, fitted up with frames, for ascertaining the 
height of such mountains as they may meet with on their ex- 
cursion, took with them a number of plain graduated tubes, 
any of which they can fill when iccasion requires with mercury, 
and by this means ob\iate the inconvenience oiten arising from 
getting barometers broken on like excursions. Captain Camp- 
bell took a dozen tubes, any one of which it requires but little 
dexteritvto fill, and \vhich when filled and inverted in an open 
vessel is ready for use. 

IMPROVEMENT OF RAPE OIL. 


A",Simple Mfithvd of rendering Rape Oil equal to Spermaceti 
! . Oily for the purposes of Illiiminaiion 

7b the Secretary of ijie Cork Institution, 
'''^r^rr-»-Nothing struck tiiNktorc, on my arrival in Ireland, than 
tiy^ytittle use made of the patent lamp, which is in such common 
atip Hniversal use in :^gland and on the continent. Rut rny 
surprise in a grciit nii^dre ceased, on finding spermaceti oil at 
«ucHi|» exorl)itant prie^jp Ireland. In London it is sold by re- 
tail, in the dearest aliops in Bond-street, at seven English shil- 
litig¥a g^dion, and here, at twelve Irish shillings per gallon, — an 
eittravagant price every one must allow', and fully sufficient to 
check the use of this lamp in a very great degree. 

1 thought I should render the public a very great service, 
could I, by some mode, render any of the cheap oils of our country 
effectual for the service of that lamp. Many persons in England 
told me, that our oils were of too gelatinous and viscous a nature 
to be drawn up iatbe capillary tubes of the cotton wick, i the're- 

• From uf tlws Muiibicr Farmer's Magazine. 
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fore perceived the first thing I had to effect was, to deprive them 
as much as possible of those two had cpialities. I entered into 
a variety of esperiments, some otjthem lorrg and tedious, which 
I shall not take np your time by enumerating. 

1 began by washing the oil with spring water ; which is effected 
by agitating the oil vi^ntly with a sixth part of the water. This 
separates the particles of the oil, and commixes those of the 
water intimately with them. After this operation, it looks like 
the yolks of eggs beat up. — In less than forty-eight hours they 
separate completely, the oil .swimming at top, the water with all 
feculent and extraneous particles subsiding at the bottom. I 
improved very much on this, by substituting sea-water in tlie 
place of fresh water. I tried whether fre-^h water impregnated 
with salt, may not do as well as sea-water ; but found the light 
not so briglit, and of a reddish cast. — The oil which I have 
washed is rape oil, for which I am charged 4^. dd, a gallon. I 
have now made use of it constantly for two rnontlis ; it gives no 
bad smell, and when burnijig close to the spermaceti oil is not 
to be distinguished. 

A friend of mine has calculated the expense of a lamp against 
that of a pair of mould candles, and says the lamp is much 
cheaper. After this, is to he compared the elegance of the one? 
agaiast the vulgarity of the otlicr. 

Count Rumford estimated one patent lamp to give as much 
light as four wax-candles!, from the whiteness and brilliancy of 
its flame. 

By the process of washing, the oil does not lose onc-liundredth 
part. The experiment can at all times be made in a glass 
canter. I purpose making it in a churn, with a cock at the 
Imttoni, the water to come up very near lo the cock, by which 
all the oil can be drawn off, aft^ it deposited its inipuriti^* 

I have the honour to be, sir, youiiltery obeilient servant, * v 
Trabolgaii, iMarcIi 1, 1816. EdvvaRB Rotllif/. 



STHAM ENGINES IN ' 

By Messrs. Leans" Report of work by steam -engit^4n 
Cornwall, it appears that the average work of 20 enginea ^4^, 
ported for August w^as 19,908,723 pounds of water gifted ISHfe' 
foot high with each bushel of coals consumed. Ami that, duril%^ 
the same month, Woolfs engine at Wheal Abraham (with a load 
of 3 lib. 1 per square inch . in the cylinder) lifted 28,9335734 
pounds one foot high, and his other engine at the same mine 
(loaded 15’1 per square inch) 49,655,962 pounds one foot high 
with each bushel ; and his engine at ^^eal Vor (loaded 14*4 per 
square inch) lifted 40,098,970 pounds one high with each 
bushel of coals, 

TUS 



The late Earthquake in Scotland. 


THIS tATE EAETHODAKE IN SCOTtANB. 

Coul, Sopt. 9. 

The earthquake was scarcely felt beyond lat. 58 deg. nor wa* 
the COTicussion at all severe southward of the Tay; on the western 
coast, it was distinctly felt at Garelocli ; severely at Apple- 

cross, and less severely to the southwartS^rom the interior I 
have got no accounts that can be depended on. Two men, who 
were travelling eastward from Loch Carron, said to a friend 
of mine, that when they were crossing the bill which is nearly 
the summit level between Loch Carron and Contin, not far from 
a place called Carnoch, the shock threw them on their backs. 
If this be true, it proves that it came from the westward ; as, if 
it had come in the contrary direction, and met them, thev would 
have fellen forward. Though more damage was done at Inver- 
ness than elsewhere, there is no reason for siip])osing that tlie 
seat of the earthquake was under that town. If we suppose that 
Ihe motion was communicated circularly from a centre, and tliat 
the centre was b<‘low Inverness, we find that Aberdeen, where 
the shock was pretty smart, and Perth, where it was very distinct, 
are nearly at the same distance, viz. about MO or 90 miles, in a 
^ught line. Now, the shock was scarcely felt at Cromarty, 
and was barely perceptible at Tarbat Ncis,’whieh is about half 
that distance from the centre. The rciison why Inverness sus- 
tained so much damage is, th.it the town is ’ built mostly on 
gravel, and partly on mossy ground, the shifting of which might 
l^ve ^ne more damage Jthaii actually happened. Jn a nionn- 
tiupotu country, the communication of motion must be so much 
Htliped by the mountain mosses, timt it will probably remain 
dbays uncertain, from undonicath what spot the sliocks of earth- 
proceed. That thq.late ihock had its origin under some 
i^of Inverness-shire, th^e is no reason for doubting. 1 have 
that notwithstanding the very unusual quantity of rain 
'Wat, has fallen during tbfo.season^ the rivers of the north are not 
st all swollen. In ortKnhry summers, I have known tlieni reach 
■ (^^topof their ban^, in consequence of a fewdays rain : with a 
quantity of late, that clFcct hjis not been produced. Some 
I I'avc observed to be unusually scanty; but my obser- 
viRipu of springs has not been very gencrah— From the extentover 
^diich the shock was felt, there is reason to suppose tlrat the blow 
was deep seated. Hence, though we may expect other visitations 
pf this kind, we need not fear the eruption of the internal fire in 
our time. From what I have observed in volcanic countries, I 
have no doubt that earthquakes are occasioned by the produc- 
tion of a vast ^okntity of clastic vapour, the prodigious force of 
which 8uddenty<|]^;^ its confinement. Steam is the most pro- 
* bable 
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bable agent ; though other fluids may also act with sufficient 
energy. Whether there has been any connexion between the 
im common badness of the weather, and the subterraneous ph«« 
nomcnon which has caused so much speculation, the imperfect 
fetate of the science of meteorology prevents us from determining. 
We already know tM||fecre is a connexion between the electri- 
cal state of the earttR^d that of the atmosphere ; but philoso- 
phers have not as yet thought the investigation of this subject 
worth their pains. The present theory of the atmospheric phae- 
iiomena does not appear to me satisfactory; and I doubt not 
we shall have new theories very soon. The field is open and 
wide, and wonderful discoveries may yet be expected. 


A hard body, supposed to be of the nature of a meteoric stone, 
fell, during a hard thunder-storm, into a window at Glastonbury 
about a month ago. 


LECTURES. 

The following arrangements have been made for Lectures at 
the Surrey Institution during the ensuing season : 

1. Ori' Chemistry, by John Murray, Esq, to commence oA 
Tuesday, November l^th, at Seven o’clock in the Evening pre- 
cisely, and to be continued on each succeeding Tuesday. 

2. On Aerostation, by John Sadler, Esq. to be delivered on 
Friday Evenings, November 15th and 22d, at the same hour* 

3. On the Principles and Practical Application of Perspectiveji 

by John George Wood, Esq. to commence on Friday the .29^ 
of November, and to be continued on each succeeding Fridl^ 
at the same hour. ' ^ 

4. On Astronomy, by Johii#IiHi;q^on, Esq. Civil £ngi^e<% 

to commence in January 1817. ‘ 

6. On Music, by W, Crotch, Mus. D. Professor of 
the University of Oxford, to commence in February 1817* ^ 


Mr. Cooper will commence his Lectures^ on Chemistry 
Laboratory, 76, Drury-Lane, on Tuesday the 22d of 
at Eight o’clock in the Evening precisely. ^ 'T'i! 

Further Particulars may be had on application as 
Those gentlemen who wish to attend the Course are requested 
make known their intentions previous to the 15th of October. 


Dr. Spurzheim continues to give lectures at Edinburgh to a 
very large medical class of profesbop and othe^'s^ on the ana- 
tomy of the brain, t 

Mr. 
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List of Paitnls for new Inventions, 

Mr. Gutlirie, Deputy-inspector of Hospitals, will commence a 
Course of Lectures on the Principles and Practice of Medical 
and Operative Surgery, on the first Wednesday in October, at 
nine o’clock in the morning, at his house, No. 2, Berkeley- 
street, Berkcley-square. — To be contin||g|. Mondays, Wednes- 
days and Fridays. 

Two Courses will be delivered during tue reason. 

The Operations in Surgery referred to in the Lectures will be 
shown at the York Hospital, Chelsea, on the Friday mornings, 
and the treatment illustrated by such cases as may be in the 
Hospital. 

Terms of attendance five guineas, which renders the pupil per- 
petual. 

Medical Officers of the Navy and Army will be admitted to these 
Lectures gratis, on obtaining a recommendation to that effect 
from the heads of their respective departmciits. * 

MST OF PATJ»NTS FOR NEW INVENTIONS. 

To John Hawkins Barlow, of Leicester Place, Leicester Sijuare, 
goldsmith and jeweller, for certain improvements on toa-uins, tea- 
pots, tea-boards, or tea-trays. — 27th June IS 16. — t) months. 

To Jolm Barlow, of the t(?wn of Sheffield, founder, for a new 
cooking apparatus. — 2d July. —2 months. 

To John Towers, of Little Warner Street, Cold Bath Fields, 
chemist, for a tincture for thecire and relief of couglis, asthmas, 
and diseases, which he ifetends to denominate Tovvers’s New 
London Tinctaire,^’ — 1 1th July. — 2- mouths. 

To Henry Warbur ton, of Lower Cadogan Place, Chelsea, in 
consequence of a comnmnicatioij made to him by a certain fo- 
j^^gnor residing abroad, fqramfemod of distilling certain animal, 
^gctkble, and mineral substances, and of manufacturing certain 

the products thereof. — 27th July. — 4 months. 

To wbert Salmon, pjfWooburn, in the county of Bedford, for 
further improvement^ ijrr the construction of machines for making 
which machincs%o improved he denominates Salmon’s new 
pateht s^lf-adjusting and manageable hay machines. — 27th July. 
~2 months. 

iFo J6hn Hague, of Great Peare-street, Spitalfields, London, 
ior certain improvements in the method of expelling the molasses 
Or.svruj) from 8ugars,~27th July. — 6 months, 

1^0 William Henry, of Manchester, for certain improvements 
in the manufacturing of sulphate of magnesia, commonly called 
Epsom salts..^d August. — 2 months. 

To John Sheffield, for his brass and copper plating, 
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vi pliitiiij? iron or steel with brass or copper, both j)la5n and 
j)ruain(Mitiil, and working the same into plates, bars, ainl other 
artiL'les.— 3d August. — G months. 

1'o John Clialklcn, of Tower-street, Seven Dials, for certain 
iin|)roveriK'uts in or on the valve-water closets, and on the frames 
or stools thereof. — ^y^ugust. — 2 months. 

To Jolm Welch, oflpe borough of Preston, for his improvement 
in the manner of making rollers used in spinning of vvo(»l, cot- 
ton, silk, flax, tow, or any other iibious substances. — 3 J August. 
-—2 rnoiitbs. 

*1 o John Dayman, of Tiverton, Devon, for a inetliod of co- 
vering or coating iron, steel, or any other metals or mixture of 
metals, with tin, lead, copper, brass, or other metals cr mixture 
of metals. — 3d August. — G montlis. 

Meteorological Olservations kept at JVallhamstow from 
August 15 to September I."), 1816. 
f Between (he Hourb of Seven and Nine A.M.j 

Hour. Thenn. Baroni. Wind. 

ApgUSt 

15 57 29*52 S. — Sunshine; showers; bright star-light. 
IG 57 29*51 Si— Showery; sun and .showers; cloudy and 
windy. — Moon, last quarter. 

17 52 29*73 NW.— Oray inorniug; wind; some sun; 

showers; great shower 3 P.M.; dark 
and cloudy. , 

IS 58 29 99 NW. — Clear andiclouds; and wind; spii 
and clouds ; slight slmweVs after 4 P.M.; 
clear star-light, 

19 55 30*10 NW. — Sutt and clouds ; cloudy. 

20 5S 30*10 NW. — Slight ; tine day; clear. ittar- 

light. 

21 59 30* 13 NW. — Cloudy ; sunny day; clear star-lighu 

22 58 30*10 NW. — Slight rai^.^un and clouds; stajt\ 

23 59 30*10 NW. — Clear and cl()ud.s ; some sun; sligtijt 

showers; dark and rain. Nevvjnoofe/’' 
21 Cl 30 1 0 '"N W.— Gray morning ; black clouds 
NW.; sun; showers; dark night. 

25 55 30*26 N. — Gray; hazy early; sun and clouds; 
star>iighl« 

2fi GO 30*20 N. — Sun; fine day; star-light. 

27 58 30*10 N. — Gray ctrrosiratus^ and ejear; wihd^ 

and cirrocumulus ; 

28 67 30“15 N.— Sun; fine day; 

jiffgust 
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Hour. Therm. Wind. 

August 

29 59 30;25 N.— Foggy; sun and wind; fine day; dark 

night. Moon first quarter. 

30 53 30*04 NW. — Clear and clouds; gray day; wind; 

dark night. 

31 54 29'20 SE-NW-S~N. — RfiflPtill near noon ; sun 

and clouds; showers afterwards; wind 
variable all day; rainy and very windy. 

Septemler 

1 49 29*49 NW. — Showers and wind; very showery; 

great hail and wind; stormy; showers 
and wind. 

2 42 29-60 NW. — Clear; clouds and wind; sun and 

wind; cirrostratus NW.; star-light; 
cold evening. 

3 49 29-80 SE. — Sun; clear; hazy; sifme stratus; 

clouds and wind; great shower 4-J P.M.; 
sun and hazy; cloudy and sun; showers 
again. 

4 49 29*45 SE. — Faint gleams of sun ; great shower ; 

stormy ; clear clouds. 

5 55 29 60 NW.— Sun; clouds and wind ; clear moon 

and star-light. 

6 45 29*90 NW-SE. — Foggy; sun and hazy; rain after 

5 P.M. Full moon.. 

7 55 29*90 S,-^loudy; fine hot sunny day; clear; 

clouds and moon. 

8 56 2&-90 NW. — Clear and clouds; sun ; windy; fine 

. day; moon and star-light. 

55 29^84 S. — Rain ; zainy day ; cirrostratus or wane- 
' ck>ud; rainy; stormy night. 

:^10 57 29*50 S. — Wind and sun; sun; clouds and wind; 

,9 P.M. double moon; clear moon r.!id 
' atar-light. 

11 *50 29*90 S.^Sun and hazy; cloudy; sunshine; clear 

r' star-light and moon-light. 

12 52 30*00 NW. — Sun; clouds; ^ne day; moon and 

star-light. 

!I3 55 30*21 SE. — Sun and hazy; cloudy; slight rain. 

14 62 30*10 SE. — Clouds and sun; fine hot day; clear 

star-light* Moon last quarter. 

15 59 30*10 SE.— Hot sun; fine hot day; star-light. 


MKTEORO- 
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MKTKOROLOGICAL JOURNAL KEPT AT BOSTON, 
LINCOLNSHIRE. , 


[The time of observation, unless otherwise stated, is at 1 P.M.] 


1816. 

^.ge of 
the 
Mood 

I’hcrmo*^ 

meter. 

tearo- 

mctcr. 

Slate of ilm Weather and Modtficatio.i 
of the Cloud:). 

Aug. 13 

DAYS. 

22 

6i'& 

29*57 

Fair — showers in the evening 

\6 

23 

62- 

29-70 

Heavy r:un 

17 

24 

3S* 

29*83 

Showery 

18 

23 

58- 

30* 1 2 

Fair — showers hi the etening 

19 

26 

59* 

30' 30 

Cloudy 

20 

57 

63* 

30 26 

Fine 

21 

28 

61- 

30*30 

Ditto— rained at 6 P, M. 

22 

29 

^ 61- 1 

30*20 

Cloudy 

23 

new 

62* 

30*25 

Ditto 

24 

1 

62* 

30*23 

Sliowcrv ' 

25 

2a 

2 

3 

65- 

30*33 

C!oiulj-i 

Ditto J^No raia 

27 

1 4 

60- 

30*32 

Ditto J 

26 

5 

65-5 

■30-30 

Very fine 

29 

6 

Cd- 

30*23 

Cloudy 

SO 

7 

59’ 

30* 

Ditto 

31 

8 

57* 

29-37 

liain — vidlent storm at night firoan 

•Sept. 1 

9 

54* 

29-5.‘i 

the S.<B. 

vShowery — gale from. the N.W, 

2 

10 

33* 

29-80 

Cloudy but fair 

3 

11 

53-5 

29-85 

Very fine 

4 

12 

53- 

29 5'0 

Rain aecpmpnnied by a sttnrm of 

5 

13 

53, 

29-75 

hail 

Fine 

6 

full 

54- 

.30- .50 

CToutly — ^rain in the evening 

7 

15 

60' 

59-95 

Very fine 

8 

16 

' 58- 

29-/2 

(3i()udy ^ 

9 

17 

57- 

29-68 

Rain 

10 

18 

C0‘ 

29-70 

Fair — ^blows hard fromV/.S.VV. 

11 

19 

63- 

29-94 

Very fine — showery in the evenisg 

12 

20 

57- 

30- 12 

Showery 

13 

21 

57*5 

30-26 

Cloudy— showery in the evening 
Very fine > 

14 

22 

6S'5 

30-16 


There has been inucli less rain this month harv#^ % 

now bc^uit generally in this 
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M£t£OROLOGICAI« TABLE^ 

By Mb. Cary, op the Strand 


For Siptember 1816. 


Days of 
Ai until. 

1 I’liii 

^ Cf' 

! ^ = 

0 1 

I CO 

rtiioiiii. 

1 

a: 

,■101 . 1 

U . 

_£ ‘I 

cj r9'> 

lleiiLhl of 
the Ru'oin. 
Inches. 

Hi 

o3-' 2 

Q 

! 

Weather. 

Aug. 27 

52 

63 

54 

30*17 

50 

Fair 

28 

54 

63 

50 

*«9 

42 

Fair 

29 

48 

60 

55 

•10 

37 

Fair 

30 

; 52 

58 

50 

29*90 

49 

Fair 

31 

50 

55 

49 

.10 

26 

StOGiiy 

S6J)t. 1 

49. 

( 57 

47 

•39 

0 

iM^ 

2 

46 

35 

46 

•6s 

31 

Fair 

3 

42 

55 

30 

•73 

33 

Showery 

4 

46 

58 

51 

•40 

29 

Hpil storms 

3 

46 

so 

49 

*72 

36 

Fair 

6 

47 

60 

56 

•96 

32 

Cloudy 

7 

48 ! 

64 

56 

•93 

47 

Fail 

8 

57 

63 

37 

•89 

54 

Fair 

9 

57 

60 

57 

•60 

0 

Rain 

10 

38 

64 

56 

•82 

36 

Fair 

11 

55 

64 

5« 

*90 

40 

Fair 

12 

50 

63 

52 

SO'Oi 

57 

Fair- 

13 

53 

66 

60 

•17 

54 

Fair 

14 

60 

69 

60 

•10 

57 

Fair 

. 15 

61 1 

70 

57 

•07 

58 

Fair 

16 

56 

75 

58 

•09 

56 

Fair 

171 

50 1 

68 

56 

•01 

45 

Fair 

^ Ifi 

56 

60 

55 

•02 

33 • 

Cloudy 

*9 

55 

60 

JP 

•05 

52 

Fair 


50 

60 


•06 

46 

Fair 

91 

54 

59 

53 

29^69 

1 37 

Cloudy 

M 

55 

67 

54 

•10 

48 

Fair 

S3 

50 

63 

55 

•72 

55 

Fair 

S4 

55 

62 

55 

•72 

27 

Showery 

S3 

55 

64 

54 

30-00 

32 

Fair j 

S6 

50 

64 

55 

•12 

35 

Fair 


The Biiroineter*9 height is taken at one o’clock. 
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L. New Otif lines of Chemical Thihsophy; By Ez.Walkkr, Bfj. 
of Lynn, Noifolki 

[Continued from vol. xlvii. p. 97.] 

M . De Luc has favoured the philosophical world with a new 
insti'iimjent^ which he calls The Electric Column. The effects of 
this instrument are very wonderful ; for, if we look upon it merely 
as a philosophical tpy, it excites our astonishment nearly as much 
as either magnetistn, electricity, or galvanism did, when they 
were first discovered : but when tHc electric column is used as 
a philosophical instrument, it may tend to enlarge the bounds of 
chemical philosophy; for it h.is happened, and not unfrecjuently, 
that improvements in science were at a stand, until some new 
i in prove ment^was made in the arts. 

When wfij^pti^^stigate the properties of plgsical elements, 
w’hich produce such an infinite variety of plV^cal effects, we 
sluuilcl be very circumspect iu our operations, and not content 
ourselves with a single experiment, whic!i may seem to support 
favourite hypotfiesis, but vary our experiine|jts ; and if great 
number of tliem, made with appropriate instruments, prove the 
truth of the same hyp^hosk, tliat hypothesis may be deemed a 
theory, an<l used as suoli in all our future investigations. 

The only means we have of investigating physical causes, is 
by experiment and oljservation ; for physical certainty does not 
admit of mathematical demonstration 5 it is entirely obtaiiti^d by 
our senses. We sec the sun, ;uid feci ma effects,— -we the 

moon and all her various changes; but the existence of iho.se 
ol)jeA:ts cannot be mailiematically demonstrated : all the knov^’ 
ledge we have of their existence is wliolly ilerived from oi|r 
Hence airour experimental knowledge^ comes under 
minaiiou of physical tertainiy, 5..^ 

. In ascending from effects to causes we murt 
upon whatever hypothesis we proceed, i ^|o me first cai^ 
does not adm^ an explanation from ixic^^ical :: 

Now first causes or elements, by. v^ch the yark^'^^l^ 
notnei^ in pi^turn produced, are three ; that ^.to ^1^ 
yity, luagiietisu), and electricity:— gravity is a 
hi)t'$he ji^tlijer t,wp .are con^poun4|i iEach pole of a magnej^.^ 
a 

eoe}tot{|er« And 

law obtains in electricity; far, what have, been c^led 
and n^ative eleetaricity aro 


■ ' ' ♦ Wa1»dtf^'C1iemiic^ vol. 
Vpl. 48. No. ^:dct. isie; ,< 
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elements of the same kind repel^ and contrary elements attract 
each other. 

In a former paper I described some improvements that I had 
made in electrometers, and in the modes of insulation. As these 
improved instruments are highly necessary in conducting the 
following experiments, 1 shall give an account of them here, to 
save the reader the trouble of turning to my former paper* 

The electrometer which I make use of consists of an eight - 
ounce phial with a stopple of sealing-wax fitted into its mouth ; 
througn this stopple a piece of thin music ^ire passes, and ex- 
tends down the axis of the glass about or 3 inches ; the top 
of the wire standing 3 or 4 inches above the top of the phial* 
The lower end of the wire is turned into a small ring, from 
which two slips of Dutch metal arc suspended ; these are about 
3-4ths of an inch in length and 1-iOth in breadth* The wire 
Is fixed into the stopple ; but the stopple ltsdL^||i made fast 
into the moutii#f the phial, but left so as out occa- 

sionally* 

My insulating stands arc made thus : — A piece of thermometer 
tube five inches long is fixed to the bottom of a . wine-glass (the 
top being broken off) with black sealing-wax, and a piece of a 
stick of the same kind of wax, about an inch and an half in 
length, is fixed upon the top of the tube* The top of the wax 
being made soft, is formed into a proper curve for glass tubes to 
rest upon. This form is very convenient for making experi- 
ments with electric columns ; but a circular piece of glass, hav- 
ing its upper surface gilt with gold-leaf, fixed upon the top of 
the wax, is more convenient for many other experiments'^. 

Description of a Silver-leaf Electrometer* 

The object of this iiultruinent is to investigate some properties 
of M. De Luc’s electric column. The electric machine collect 
two elements by friction ; the Galvanic apparatus produces the 
same twp elements by a chemical process j but the electric co- 
by some unknown process, produces these elements with- 
cidt fitfier friction or cibemical action. 

“ lii'^fi^. I* dh represents part of a thermometer tube fixed into 
the faa^ bf the instrument at a* he a cylinder of black se<dtng- 
Wax, rather thicker than the tube; and cd a strip of thin crown 

g ‘ass^ about an inch and a quarter in length and a quarter of an 
eh^itl breadth. To the lower end of this glass, a slip of silver- 
itbaft dp is fixed with gum-water; rq is another slip of silver- 

See Phil. Mag. vol. xlvt. p, dlO, for a further aecouoc of these mso- 
latHigstatids. 

There manufactured in imitation of stlver^jMaf, which 

much te^Hor this parpose than that Which iu;enume« 

• leaf 
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leaf of dimensions equal 
to the former^ suspended 
from the lower end of the 
wire wr. cey ic is a piece 
of thick music wire, one 
end of which is fixed into 
a peg of hard wood in- 
serted into the base of 
the iiiStrimicnt at x ; but 
the rest of the wife is de- 
tached, and vibrates freely 
with the least force im- 
pressed upon it. The 
glass cylinder, standing in 
a gtoove turned out of 
the foot instru- 

ment, pr3i&^r%e pen- 
dulums d/) and rq from 
being disturbed by cur- 
rents of air. 

The thermometer tube 
ali and one end of the 
wire xy are fixed into 
the base on the outside of 
the glass cylinder: the 
other end of the wire y% 
and pendulums are sus- 
pended within it. 

To the lower ends of 
the pendulums p and q 
two pieces of thin wire 
are attached, of the forms ' 
represented in fig. 2. 

Exp. 1. An electric column being Imd upon two insulating 
stands in an horizontal position, an electrometer placed in con- 
tact with the zinc end of it exhibited outy a few degrees of elec<r 
tricity, nor was any greater effect produced on the electrometer 
when it was applied tt> the copper end. Hence it appears tliat 
the column contains very little electricity in an insulated state. 

Exp, 2. The electrometer remaining ih contact with the , cop- 
per end of the column, as soon as a communication was 
between the zinc end and the earth by mean^pf a pi^ce of wiie, 
one end of which stood upon the table, with its other end in 
contact with the end of the column, the leaves of tlie electro- 
meter dtver^ to an angle of thirty degreegj ^^ is. eleetrome- 
ter being set aside, and another equally sermpMpaced In con- 
^ Qi * ' ; taejt 
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tact with the zinc end of the column, it divei^ed to the same 
angle, the wire of communication having been removed to the 
other end. rience it Appears that the elerntmts of electricity 
came ^kh%r from the earth or the table, through the wire which 
forrned k communication betweei; the table and the column, and 
that the two elements arc of equ^Phoeehanical forces, for the two 
electrometers were found to be in contrary electrical states. 
That element which was received from the copper end of the 
column was thermogen (positive electricity), the other electro- 
meter received the contrary element from the. zinc end*. 

Exp, 3. Having ]daced a silver-leaf electrometer in contact 
with Uie Copper end of an insulated electric column, ancfacom- 
mum^ation being made between the table and the zinc end, the 
pendulums vibrated 140 times in a minute. These vibrations 
were performed thus: As soon as the pe n^J[yg^<7 became 
* charged by the column, through the wire and 

charged the petidulum dp. The two penaHH^Plng now 
charged with the same element re])e!led eaciWSiiter; rq di- 
verged to the right, dp to the left, and discharged its contents 
into the wire at «, which conveyed it to the earth. The pen- 
dulum dp being now reduced to its natural state, Was again 
attrtictea, charged, and repelled by the pendulum rqi thus the 
vibratioas of the two pendulums were continued. But as soon 
as the wire of communication was removed from the zinc end 
of the column, the pendulum ceased to vibrate : hence we may 
conclude that the clement which put the pendulums in motion 
ascended up the wire at the zinc end, and passed through the 
column to the copper end. ^ 

The electrometer being placed at the zinc end of thef column, 
and the wS^s of commumcatiou against the copper end,' the pen- 
dulums performed the^ame number of vibrations in a given 
time as before, but they ceased to vibrate as soon as the comttiu- 
nication w’as cut off between the copper end and the table. The 
were put in motion at the copper end by therm^en, 
thq element of heat; but at the zinc end, photogen, the element 
,of |{g|it, produced an equal effect. 

Two silver-leaf electrometers, whose pendulun^^ were 
jpf lengths, being placed in contact with an insulat^ elec- 
trk^ j^himn, one at each end, began vibrate at tlie same time, 
^ |)endulums at the zinc end performed the same mimber 
M^^^rations in a given time, as those at the copper andl 

* Singer observes, in his Elements of Electricity, that thcclectro- 
edtinecred with the extremltj of the cojuinn will be pb$Hfee, 
wifh the silver extremity will be negative.^ 

led into sins error by using Mr. Beimet'a «l«e* 
imperfect instrument. 

• Now 


New Outlines of Chemical Philosophy. 245 

Now as these electrometers were put in motion by two dif- 
ferent elements, which afterwards desceii^d the earth at each 
end of the column, and as I have four '[^ndulums which have 
thus been kept in motion for more than a month ; the question 
which remains to be solved is. Does the column generate these 
two elements as fast as they ii(^e from its ends and descend to 
the earth, through the electrometers ? or, are they derived from 
some other source ? 

From the third experiment it appears that the f^endulunis of 
an electrometer, placed in contact with one end of a column, do 
not vibrate until a communication be made between the other 
end and the earth ; and hence we may infer, that the element 
which keeps one of the electrometers in motion, ascends through 
the other at the other end of the column, and thus a double 
current passing through each of the electro^ 

This not, however, a mere conjecture ; for when 

the pcndMplili^z is placed without the sphere of attraction of 
the pendulum rqj let the end p of the pendulum dp ha mo^Td 
by means of a glass rod, till r ^ attracts, charges, and repels it. 
When p strikes the wire at 2 ;, it discharges the element which 
it received from and receives the contrary element from *the 
wire. Tlie pendulums being now in a contrary t»tate, attract 
each other, and the vibrations are continued ; but let the pen- 
dulum dzho touched with a piece of wire, to deprive it of the 
element which it received from the wire at «, and the pendu- 
lums will instantly cease to vibrate. 

Exp. 5. An electrometer, containing two pendulums which 
are each about three inches in length, made as represented in 
fig. 2, was placed in contact with the zinc (negative) extremity 
of a series of columns; and as soon as another electrometer with 
pendulums, each about one inch in length, w'as placed at the 
otlier extremity, the four pendulums began to vibrate^. The 
long pendulums vibrated 140 times in a minute, and struck the 
wire at z with so much force as to produce a hue musical toiie, 
which- was loud enough to be heard at the distance of ^ feet. 
And these pendulums vibrated an equal number of tim^^ io a 
minutiB^ and produced the same strength of tone, when they 
were removed to the copper extremity of the series : the 
pendulums being removed to the other extremity vibratedjMS W 
tbre,^ aj^i^t 300 times^in a minute. . , 

Lynn, 6ept. 13, 1816. EzBKIEL 


[To be continued.] 
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LK LtU%r io the Right Honourable the Countess ^ Cos ford, 
on the Similitude, and Difference, in the original Formation 
of the bland of St. Helena^ and the Basaltic Districts in ihe^ 
County of Antrim ; with the Similitudes and Differences of 
ike posterior Operations of i^lure performed upon each. 
By W. Richardson, 

\^HEN your ladyship persuaded me again to take up my geo- 
logical pen ; and, as an inducement, permitted me to address my 
speculations to yourself, I intended to have limited them to the 
facts exhibited in our own countr}% part of which I had the 
honour of showing to your ladyship. 

I then intended to proceed to the application of these facts, 
and others within the reach of your own observation, to the 
theories maintained by the Neptunian philos^^jj^ to which 
ladyship had recalled my attention, thro^ll^p^^eent pub- 
iicatmn of some celebrity. ' V' T ' 

I find, however, that I cannot stop, but must avail myself of 
your permission to carry your ladyship to more distant regions ; 
— drawing general conchisions both from the magnificent scenes 
I led you through, and from the corresponding features of a 
mote island, exhibited on a still grander scale. 

The similarities of these countries so distant from each other, 
and the facts establishing them, shall form the subject of the 
present letter: while the greater part of the next shall he limited 
to the conclusions fairly drawn from them. But when rigid de- 
monstration can no longer be obtained, I hope your ladyship will 
excuse me for indulging my imagination, and wandering into the 
regions of probability, and even of conjecture. 

I am, with much respect. 

Your ladyship’s most obedient humble servant, 
Clonfccle, Moy, May 31, 1810. W, RlCHAADSON, D.D^ 

St, Helena, 

It is now some years since my ingenious and philosophic friend 
Dr. Macdonnel sent me a small volume he had lately received 
from Loudon, which bore strongly on a subject that had been 
the tqiic of frequent discussions between us, and had given oc- 
casion to some pleasant excursions which we made together, 
with a view to examine with the greatest care and accuracy 
the scenes where the objects connected w'ith it were displayed 
in the greatest abundance and to the best advantage. 

The little book was entitled A Description of the Island of 
St. Helena.^’ written by a gentleman who spent some 

Wfdts on thal^lious little spot on bis return from India; and 
Cothmunicated by the Author, 

..A. had 
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Iiad examined the materials of which the island was formed^ and 
the manner in which they were arranged, with much accuracy. 

My author does not claim to be a scientific naturalist, but he 
is obviously a very acute observer ; and though he seems to have 
adopted, uithout examination, the volcanic theory of the origin 
of basaltes, which was in fasli^i when he left Europe, he pos- 
sesses a degree of fairness and^ipurtiality which I have seldom 
met with in naturalists attached to a particular opinion or 
theory. My friend was induced to send me this pleasant little 
volume, because the picture it gave of St. Helena bore so striking 
a resemblance to the featincs of the basaltic area in the north of 
Ireland, that had so much occupied the attention of each of us, 
and to which my own observations on the natural history of my 
country had been nearly limited. 

It w’as not only the similitudes in the original arrangement of 
each of which were numerous and obvious, but 

also the JflHpps, that strongly arrested my attention ; the 
former demonstration of the exact similarity oS ori- 

ginal formation, while the latter proved irresistibly that the 
posterior operations of nature, which have taken place in St. He- 
lena and in our part of Ireland, though in some instancies the 
same, are very different in others. 

Hence a new field is opened, and new materials afforded for 
geological discussion, particularly interesting to me, as the facts 
which I observed in my own country, that led me to sustain po- 
sitions sometimes deemed paradoxical, are not only exhibited in 
equal abundance in St. Helena, but also so diversified as to af- 
ford new arguments and further demonstration of the truth of 
those positions. 

That island has now acquired a new interest— the eves of the 
world are directed towards it and its new inhabitant. The Latin 
poet seems to allude to this sequestered $pot, as now colonized, 
which he describes, 

Ut mill is rapem, scopulosque freqiicutes 
Exuiibus inagiiis 

While the English nation is making such exertions to secure 
the comfort of this great exile — let us find amusing einploytpent 
for him ; let us direct his attention to the natural history of his 
new country, and we shall probably protect him from the misery 
into which the exiled Ovid fell j and from disgracing himself by 
unmanly complaints, as that poet did, on the harshness of a cli- 
mate nearly as mild as that of St. Helena Uself. 

I too have prepared a source of entertainment for hiin« as my 
pupil Colonel Wilkes, the late governor, after showing the great 
success with which he raised Fiorhi grass at Madras, since his 

Q4 appointment 
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appointment to the government of this iabmd^ not fruitful in pro* 
vi^oits either for man or his domestic animals, has taught its in* 
habitants how to supply the wants of the latter nmst abundantly, 
by the intfoduciion of this valuulde grass, of which he has lately 
sent home, to be transmitted to me, some magnificent specimens 
by himself in this new fidUfe 

The emperor Diocletian, a conqueror also, after wield* 

ing his sceptre a long time (uer^'iiearly the same territory with 
the emperor Bonaparte, found oontent and amusement in the 
culture of his cabbages. 

Let then his successor take cordially to the culture of the ve- 
getable he finds just established in St, Helena, and he will pass 
th^ remainder of his time smoothly, showing the world, quite 
contrary to their expectations,* that he wiil end his days in 
peaceful amusement, and that 

Fineiii anlniio rtis hnmanas inisruic-dtk^* 

Non iKiii siixa (Jahunt non 

I shall now return to the natural history of this curious littk 
island, and shall endeavour to trace the exact similitude in ori- 
ginal coiivstructiou between oUr own basaltic district and this 
remote spot. 

The first and most striking point of resemblance seems to be 
in the accurate stratification of both countries, and tfie sameness 
of the arrangement of the same materials in each. 

Our author, in his preface, tells us of the horizontal beds of 
basaltesj*^ and In his 52d page, vstratified appearances of the 
declivities of the hills, consisting of layers which rise one above 
another.^* 

All the matters of which ihc island is composed are placed 
in beds, various in their depth, colour, and texiure.^^ 

On the steeper declivities, the projecting ends of the strata 
resemble flights of steps rising above one another.” " 

Could I have given a more accurate description of the arrange- 
ment of the strata, vso beautifully displayed, in both the perpen- 
dicular and steep precipices lining so much of our northern 
coast ? . 

Our author talks of the terraced form of St. Helena. — Ter- 
races are common with us. — The island of Rathlin is a n^ss of 
terraees; this form arises from original stratified construction, 
and posterior removals* 

The leading, and I believe the sole material in each, is ba- 
suites ; a fossil upon which Nature seems tolhave impressed a 
peculiar character, wherever she has been pleased (as oftezt) to 
form a distinct area of this curious stone. 

Our author tells us: 'Hhe rock which forms the principal 

strata 
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Htrata of the island appears efvidently to be basaltes ; it is dways 
regularly fissured, and running in distinct layers; these ligm 
have always somewhat of a columnar appearance/’ 

The front of the columns is sometimes flat, but more ge^ 
nerally prominent and angular/’ 

Again, sometimes of columns of equal height, 

resembling a piece of artiflcislwrk/^ 

Arc not these scries the beautiful groups so abundant with us, 
to which the country-people give the name of organs ? 

There is not any circumstance in our Antrim fa9ades which 
has struck me more than the general tendency of the basaltes to 
assume a columnar form, though often very imperfect ; and this 
not from decay, but from failure in the original effort to obtain 
greater regularity. 

The same efl'ort of Nature is observable at St. Helena;-^^^ In 
^he most ir g^la r masses we can always observe a tendency to* 
wards this form/’ 

The next material I shall mention common to St. Helena and 
Antrim, and disposed exactly in the same manner in each, is 
OCHR8; this blight red substance Mr. St. Fond sustains to be 
basalt which has undergone some chemical process of Nature 
wi^ which we are not acquainted. In this opinion I have ac- 
quiesced : hut my author calls it clay, and it seems equally abim- 
dant and similarly arranged in both countries. 

Numerous layers of clay; that of a bright red is the most 
common, often seen in layers of only a few inches thickj these 
red veins traverse the w'hole islaml.” 

This red matter, with my author with me is dis- 
posed everywhere as with us : In the heart of the rock we find 
nodules of clay, and among the clay nodules of rock/’ 

There is not any circumstance on our whole coast^- that al- 
ways struck me more forcfljly, than the transitions of our atrata 
into each other in a vertical direction ; fi^r though there be a 
great difference between the component rocks, both in material 
imd in the principle of internal construction, yet they invariably 
pass into each other nearly per saltum, aiul we never find tlie 
solidity or continuity of the so different materials interrupted. 
Such, loo, seems to be the style of the junctions of the strata at 
St. Helena — The rock in some places terminates, above and 
below, in indurated blue or black clay, continuous with it) but 
passing so insensibly into it, that we cannot discern at what {loint 
the stone ends or f he clay begins.^’ ^ 

1 discovered a very curious fact, sometimes, though rarely^oc- 
currii^ with us, in a few distinct strata; that is, cavities |/^aon^ 
non;, the rest prd^ably once, filled with pure fresh waterjissitt^a 
quariy or stratum^ open at fiaUylagan, the at Ulamore^ 

• ' . and: 
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and the 1 Ith sHatiim counting from the water at Beiigore pro« 
ii|pntOiry:~in the debris from this stratum, both at Portinoon, 
and near the causeway, on its west side, I find such cavities; but 
at the causeway itself, or its more contiguous strata, 1 never found 
either water or internal St. Helena this singular fact 

also occurs, but seems still In a quarry, the stone 

when broken is found to hlf^plllny large internal cavities, 
which contain a pure and wholm^e water, shut up in the body 
of the rock.*’ 

The moat striking feature of resemblance between the basaltic 
districts of St. Helena and Antrim, is to be found in the whyn 
dykes, so common to each ; — these mighty walls, which seem 
pecoUar to basaltic countries, though they are often found to 
ej(teiid and diverge into districts formed of diflerent materials, 
to have excited little notice until very modern times : even 
Dr w Hamilton, in his celebrated Letters, which gav^L^he first philo- 
sophical account of our curious coast, very slight^^otices those 
contiguous to Ballycastle ; letting all the others issuing from the 
precipices on the east and west of the Giant’s Causeway, and 
burying themselves in the sea, entirely escape him, though more 
magnificent and, more decidedly marked than those he men-.- 
tions; nor did he examine in those he notices their singular in- 
ternal construction, the consummate regularity of their masonry, 
not less wonderful than their external wall-like forms. 

I have always considered our whyn dykes as more curious 
than our prismatic and columnar groups, which seem hitherto 
to have absorbed most of the attention given to our wonderful 
coast;— regular internal arrangement is not peculiar to basaJtes, 
nor are the vertical prisms arid pillars forming our magnificent 
colonnades more wonderful than the equally regular Itorizontal 
prisms of which our whyn dykes are constructed. 

For an account of the whyn dvRes on our Antrim coasts I 
must refer to the Transactions of the Royal Irish Academy far 
the year 1802. These dykes, when I gave in my MemoiV on 
that subject, I thought sufficiently grand; but how insignificant 
do they now appear, when compared with the St. Helena dykes, 
or with those more recently discovered on the rocky mountains, 
the range that divides the vast American continent, the dworiia 
aquarum whence the waters arc poured from their elevated 
soui^st' in opposite directions to the Atlantic and Pacific oceans, 
at a distance of some thousand miles ! 

Of the grandeur of the latter dykes we have sufficient evidence, 
but ivant particulars; the St. Helena dykes are well described 
by our author; he calls them huge vertical strata of broken 
am fissured rock, which traverse the whole, from the base to the 
aumipit.” 


I must 
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I must here observe, that wherever our author uses the word 
fissured^ he means the divisions into pillars or prisms; i\0 
is, the basaltic arrangement, common' both to dykes and 
fa 9 ades.~He proceeds : ** Resting on the summit of these bilk, 
we see huge detached masses which rise several hundred 

feet above them:^’ again, ^* .Cfe|^feerve8 here, besides the hori- 
zontal and parallel strata, are all penetrated by huge 

perpendicular strata of loose atw' fissured rock.’* 

With respect to the perpendicular strata — ^ihcy are often of 
great breadth, and all regularly fissured ; the fragments quite 
«^eparate and distinct; but as uniformly fashioned, and evenly 
j)laced, as the stones of a building.*’ 

Several of these vertical strata rose considerably above the 
plane of the hills which they penetrated, and presented the ap- 
pearance of huge walls of stone, surmounting their summits, mid 
descending atog their declivities to the base.” 

There appiws to be an exact similarity between the prismatic 
stones of which the St. Helena and Antrim dykes are formed. 

The fragments which compose them are of all sizes, some 
of them being six or eight feet long, others only a few inches, 
but so regular and smooth, that they seem well adapted to the 
purposes of masonry, without the aid of tlie chisel or liainmer.^’ 

I have stated the pillars of our Antrim colonnades to be formed 
by the accumulation (in a vertical direction) of prisms, exactly 
similar; but that these have no internal principle of construc- 
tion, the great joint breaking irregpilarly, and with a conchoidal 
fracture — while the great prisms of which our dykes are formed, 
and laid as it were by a mason, in a horizontal position, have 
a subordinate principle of construction, breaking, not like the 
others, wit!] a conchoidal fracture, but into smaller prisms, al- 
ready formed) with their sides brown and ])olished; and I ‘call, 
for distinction, these two descriptions, component and consti- 
tuent prisms, p style of construction peculiar to wiiyn dykes, and 
which extends also to those in St. Helena, as ajipears clearly from 
the foregoing passage. ^ 

Our author tells us ‘^^of masses of irregular rock cemented to- 
gether with a ponderous lava/’ Nothing commoner with us than 
masses of sound hasaltes, cemented together by a sort of solid 
basaltic mortar, the fracture of the former, blue ; of the latter 
gray, and granular; such is the mass of rock upon whidi Dun- 
luce castle stands. 

It cannot be' deemed extraordinary that districts formed by 
Nature of the same materials, should have these materkda simi- 
larly arranged in each ; but where we find difference^ Ute are 
led to inquire whether they arise from a diversity in the origiital 
formation, or are the result of posterior op^ationsj and if 

wc 
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we suapeibt tbflfiitter, by diligent attetition we may perhaps be 
iMe to trace the effect to the causCji and so be able to establish 
the existence of these posterior operations^ and their manner of 
acting*. , ' 

TJto striking difference present appearance of 

Si.. Helena and the basaltic trim, seems to consist iu 
the superior magnihcencc cdlH^Unjykcs of the former, and 
their exhibition of their real by their immense elc* 

xatiou above the surface in th^i;}:^dpL*r shppe — while out dykes, 
as ^t^ate walls as the other, and also of prodigious height, 
taidy emerge from the stratified materials they cut through, so 
as, to show their real form of w’all to a careless observer ; yet in 
mi«^few instances they do exhibit themselves as actual walls, 
above the surface, and pointing in the dirt^ction of the 
remains of the wall, unequivocally displayed in the cotw 
fa9ade, as at Port Cooau and Portnabaw. ^ 

' 4^l}0ther material difference occurs between Helena and 
Antrim. — I have sustained that the latter has never been the 
seal ^qf ^’okanic fires, nor exliibits any marks ol‘ having been 
act^ upon by that powerful element ; — while the marks of 
dreadftrt combustion arc nnequivocal over the whole island of 
St. Helena. Our author tells us : 

^ The structure of St. Helena seems to demonstrate that it 
16 the work of subterraneous fire.** 

The ancient seat of volcanic fires, and subterraneous ,<^xpk)• 
*ion.*' 

How have these fires operated ? Not by that instrument we 
call a volcano, wliose mode of acting is quite familiar to us, ever 
since Sir W, Hamilton has been so particular in his account of 
our two great Eiiropeaxi volcanoes ; — the combustion of St. He- 
lena has been general f fire has acted violently upon its whole 
eurf^, but its intensity seems gradually to abate as tisceiid 
.from tlie water edge to the highest point of the island;' a low 
level the matters are so scorched and sebrifted, as not to admit 
degradation and decomposition into vegetable motild 
the lower parhji of the island, arc black ^und terrified, iiok^ and 
barren, incapable of sustaining plants f but as wc ascend, vege- 
tabica^^gin to appear ; and where the elevation is great, the 
becomes spendid. 

told — ** the exterior parts ef the island, all rtmnd 
whe%^f$iw border on the sea, present the appearance ofja bim&t 
andi’flN^ifiod shell, black, rugged, and mouldering, without the 
|eig|^^||ce of^vegetation.” ^ . 

of the interipr ridges of hills, which are much bigh^, 
with verdure.^^ 

central ridge is covered to the suiniuit mth tbe most 

luxuriant 
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luxuriant lierbage, atid with groven of indigenous shrubs and 
tr&s— lower down we observe numerdaa groups of argillaeefl||l 
hills, all perfectly naketlj it is indecii near the water’s edge* 
and under its surface, that we find the largest masses of lava* 
and of volcanic' cinders 

We have abundant promfl^Hwn country, that decomposed 
basalt produces a heautii^^HHB^t the greatest elevations; — 
the little valleys lining tflWSHIf of our most elevated basaltic 
fagades, at Magilligan, Ca^ nijf; m^d Monyneeny, are of a bril- 
■liaut green ; and the high verdure of the steq^ precipices iioing 
Bengore promontory, strikes every one ; yet these green deefi* 
vities are rarely cheered by the rays of the sun, from Iheit 
northern exposure, and approach to perpendicularity. 

In St. Helena, the basaltea and burnt matters are mixt^d in 
a manner that must be very embarrassing to those who ut^#r 
take to accoimt for the formation of this singular island; and 
few naturaliJf can refrain from indulging their wise emijee* 
tures. 

Our author says, All tliese layers consist of rock, ptfliiied 
alternately ^vith deep beds of volcanic matters; this rock 
dently basaltes.’’ , 

The parallel and horizontal strata leave a wide intermediate 
space, which is occupied by an irregular mass of agglutinlited 
volcanic matter/’ 

Frequently eight or ten ascents of rock are separated by 
these volcanic masses.” 

This steady alternation of basaltic Mrata with scorified mat- 
ters, evidently burnt, bears no Tcsonibliince to any tiring yet ob- 
served at any of our known volcanoes. Our author, though h« 
endeavours to account for tins arrangement by successive c$r\q>- 
tions, is startled >vhen he can discover ^no remaining craters, 
Mr. Demarets too, when he attempted lo account for the basal- 
tic colot^nadcs in Auvergne, as produced by volcanic eruptions, 
admits that in many cases the craters hi-.d cr.rirely disappeared, 
and m others that the currents of lava hvA vanished. Ahd oi»r 
autlW^r teiHs us expressly, that in the island itself there are 
no sulphureous, bituminous, ^ or infiamlnable matters/' '' • 

In my different memoirs on the subject of mu* basaltic country* 
1 had. repeatedly asserted that it did not afi’ord a par^le^ of 
iMirnt matter, scoria, of cinder ; funi that our vSoUd 
did not exhibit the s%htcst trace of having ever suslmi^the 
action of firej—of late, however, a discoveryrhas beeii'nll^lil^ ©f 
some quantity of cinders, and aiebrified matter ; small iid|Ml|^ 
hvA the fact Neemes important, when we find that 
ters are d|^posed in the very same manner iu which 
found similar hmtters, to an immense aniountj^j'itt 
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that is, betweeti'the strata of roluflitiar basalt, alternating with 
#»? in every variety of thickness. 

I have in the Transactions of the Royal SocietygJven a minute list 
of the strata composing the promontory of Bengore* The mag* 
niiicent stratum forming theimnjfr range of pillars at Pleaskin, 
U the tenth, counting from is surmounted by an- 
other stratum of massive eleventh,) of greater dia-- 

meter, coarser material, more lihj^^fect workmanship, and much 
shorter. 

We have different views of portions of these strata, from Dun* 
seveiic to the cascade at Portmoon, where the upper one is taken 
away for a mile ; it appears again at the depression west of 
Pleaskin, and is often seen for another mile, always resting on 
this tenth; and wherever the junction is exposed, these strata 
each other persallum^ without interrupting the solidity 
or COhtinuity of the material: so that 1 have no doubt, could W'c 
quarry (as we often do at the junction of other striHa), the stones 
would not break at that junction, but we would find masses con- 
taining the junction, and portions of each stratum adhering so- 
Kdly. 

After being thus connected for nearly three miles, without any 
interruption of their continuity, as they arrive at the western 
point of Port Knoffer, almost immediately above the Giant^s 
Causeway, they are separated for a short space by a layer of 
scoria and cinders placed between tliein, as happens so often at 
St. Helena. 

There is another remarkable feature in which St. Helena ex- 
hibits strong marks of haring been acted on by intense fire, to 
which 1 find nothing similar in our basaltic country ;~the heat 
haa been so violent between the basaltic strata, as to act on the 
ends of pillars terminating them, without affecting the middle 
of the strata.-— Hear what our author 

The middle of the rock, wher^ injured by 

time, or the effects of fires.” 

We can generally trace somewhat of the columnar appear- 
ance yet, from the scorification of their bases and sumj|iits«'^ 
The summits and bases of the basaltic rock are always 
more or less scorified, cellular, and honeycombed.” 

T4ie bases and summits of the columns are so black and 
seorifi^ '^at they look like trunks of trees burnt to charcoal 
at e^ribr^d.” ^ 

Thi^ facts are of extreme importance, when we direct our 
^eqsdatious to original formation and arrangement ; for, first-— 
in^imWeet to the tong received opinion, that basaltic pillars arc 
formation: it now appears, that in St. Helena, the 
of intense heat^ in siiUy has tended, so far as it could 
. • reach. 
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reach, to injure and deface them; and as to the violent vol- 
canic explosion, by which our author supposes this island m||y 
have been raised at once from the bottom' of the sea ; the facts 
I liave just quoted are utterly irreconcilable to such supposition^ 
ami would rather lead us to a alternate operations ; 

violent ignition, regularly f(^|^Hpn successioii by gigantic ba- 
saltic formation, and the accumulation of steady, 

parallel strata, at length laid by posterior operations, re- 
moving much, but disturbing nothing, and disclosing in the vast 
precipitous fagades of the island, the early arrangements of Na- 
ture, with the materials still retaining the positions iu which 
they were originally placed. 

I shall now procectl to try if the new matter furnished by this 
singular island affords any additional support to the wild posi- 
tions I have already sustained, to wit — that our present, is not 
the original surface of our globe, but much less elevated, and 
greatly diversiCed by the action of powerful agents, with which 
we are not acquainted. — ^"Fhat these agents have carried off im- 
mense masses of our original materials without disturbing what 
they left heliind — and that the accumulations of our strata once 
reached higher than the summits of the loftiest mountains I have 
had it in my power to examine. 

The facts from which these positions follow as conclusions^ 
must be reserved for another letter, in which I mean to gene- 
ralize ; and after proving that these ])osition$ receive the fullest 
support from tlie facts found in St. Helena, I sliall probably 
extend my views, and show that similar operations have been 
performed on other parts of the world, which I have not ex- 
amined. 

And what may appear yet more wild—that there is a portion 
of the world still reserved fur similar opei^itions, 

W. Richardson, D.D. 
-TfiPT 

Lll. On the Excitement of Voltaic Plates; in Reply to Db 

Luc^s Oljections to the Doctrines maintained ly the Author^ 
By J. D. Mavcock, M.D. 

[Couciuded from p. 172.] 

Jt has never been my intention to propose a new hypotl^esis for 
explaining the exciteii||nt of the Galvanic pile ; but as MvVoku’s 
(differently modified) Appeared to be very gerprallv and impli- 
citly received, I noticed in my Esssay soirie objections ta^^nh 
1 considered it liable; and as it will not t^e up 
time of your readers, it may not be amiss to touch oil that 
ject again, i., 
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The fundiUKi^al principle pf M. Volta^s hypothesis is, that 
ftign the contact of two niejtals the. ^quilibriuin of electricity is 
destroyed, ant) the metals while iu contact possess different states 
pf electricjity. This principle ^as supposed tqi^ fairly deduci* 
bl© from the phaetioinona of the Voltaic plaits, 

- In the first place niy experijQMK^ deqiODStrate that two plates 
of dissimilar metals, not prcdmity electrified, being brought 
into contact, indicate no eleemwy whatever ; but on being se- 
parated a change in theii^^electrieal state is immediately percep- 
tible, the one being positive and the other negative^ A sup 
postlioin that two bodies arc in different states of e^etri<^ while 
in contact, because they are so after separation, #(^|||j|>c©rtain!y 
be gratuitous ; but to afiirm that two bodies, whicl^l|ndlc#te no 
elp^rhnty whatever, are in different electrical states, l^ntd be 
ilW^g iess tlian to contend for an absurdity. In the ttihtbina- 
tion for a Galvanic pile the metals are brought together^ they 
xemasnin contact a considerable time, and during^hat time tlie 
^emtement of the pile commences and continues. How can the 
escdteinent which appears in the pile while the metals are in 
eontact^ be referred to the same principle that oedasioms the ex- 
citement of the plates^ which never indicate excitefnii^ while 
in contact — never until they are separated? InM&e^^second 
pkee^ Mr. De Luc has clearly demonstrated that the^effieient 
gitnifr eo^ists of two metals, not in contact^ but witb^a .moist 
myhxicSinief posed. How then can the excitement be attri- 
buted to an electro-motive property of metals, exerted while they 
when contact does not appear to )je an esseittial 
to exeileiiicnt 5 — ^nay, wheifiiexciteincnt is not evinced in the case 
where contact subsists between the inetuls, as in dissection the 
third ; but is fully evident in that, in which contact does not 
subsist, as in disscctiofinhe In the third plaee^the Voltaic 

plates do not act unless they arc each |tber at so 

inany points as to manifest a setufflHyjhesi^cm ; in the 
couronm de tasses, the porcelain trol|P|QMnVfr. Qe 
disseOmn of the pile, excitement is produced, although the dtf- 
feveiife^^etals are connected by very little more than a physical 
penut^ , Again; the Voltaic plates do not act unless 
be jj^rfeeffy bright and dry; in the pile the metals, even when 
new, ^ Voltaic plates; in gqne|al tliey 

me irieryliii^ tarnished, and during their action am jiper da) ). 
Is th^’^hen any analogy between the 
fpr 4 ^ ggeitement of the pile t^d tho<J%eees$ary 

<rf the Voltaic plates how can the phatnopiena 
©fi^#otea5c ptkies afford a ‘principle for exp^ning ih® 
of the Galvjanic pi/e ^ 

' arguing against the hypotliesis of I by no 

means 
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means wish to be und^tood as supporting the cljemical expla- 
nation which has been pppasod to it. I am aware thnt..^is, 
in its turn^ liaWe to some objections, -Nevertheless it app^rs 
to me that a, decomposable fluid (moisture at least) is always 
present dur^g excitement of the pile, and that chemical ac- 
tion is in softie way e^^senti^^ it. In what mariner the de- 
composable fluid acts in flmwiftg excitement, I think still a 
question ; and on tliis account T have observed that ail the opi- 
nions whi$:h have Irecn proposed to account for the excitement 
of the Galvanic pile, the Galvanic trough, or the electric column, 
are extremely unsatisfactory. . ,> 

Havnig4atd particular stress on the fact that the contact and 
separation pf dissimilar metals occasion them to assume different 
electrical states, that the difference is not observable while the 
bodies arc in contact, bur becomes evident on tbeir separation ; 
and having aho stated that excitement is not produced by the 
contact and ^separation of plates, of similar metal ; and further, 
that tlie law is, as far as experiment has gone, genera], and not 
confined to mecallic bodies^', — I vciitiired to remark iti a second 
paper t on the subject of electricity, that the contact and sepa- 
ratiouof successive particles must take place during friction; and 
therefore, that if the pha'uoinena of electricity, as produced 'by 
frictipn, could be consistently explained on the principles which 
apply Ip the excitement of bodies by contaci and reparation, 
then there would he a fair ground for gciieralixation. By at- 
tempting such an explanation 1 endeavoured to establish, as a 
.position, that the contact and separation of dissimilar bodies is a 
cause of electrical excitement, aird^jlliat the excitement by fric- 
tion is referable to this })ro})erty. I did not, liowcver, attempt 
to carry the gencrali3:ation further: the cause of excitement of 
the Galvanic pile I do not coiK^l^r to be yet known, wherefore 
it must b0 impossib lgym^^ scertaiu wiuit relation it bears to the 
cause of excUpm tact and separation. In the rapid 
progress'of inves^QpIpP will no doubt be discovered that the 
two causes of excitement, contact and separation, andj^Onrbiua- 
tion (if I may so express the means of eliciting tire pile), art both 
referaS^ to one cause, and then the generalization will be per- 
fect. Its far as relates to the facts which at present constitute 
eleetrjc§jl science. Thus, as knowriedge aceuinulat^^^nd reason 
is ancci^fuily exerted, the principles of science become less uu- 
inerc^ jrnd nv>re g^ral. ^ 

Mi*. Qe Liu,*, howJS^er, obji^ts Uk the geneiplizatiofulj^ye at- 
tempted on two grounds first, the supposed, maecni^y of 
ipy ^xpcili^eut% . concerning wlpfah I shall add nothlun^l^^hi^t 

* Phil. JourftsLvqh xxix. Sec Expcrinictits. | 

Vol. 48,No,222. Ort. 1816. 
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I have already said ; — the second^ the result of hia own experi-^ 
which I shall presently consider. 

Before 1 proceed, let me observ’e, that although I certainly 
have used the word electric in opposition to cmdnctor, it wa!s 
by no mentis my intention to imply that the former only had 
the faculty to he excited by frict^ and lest my mode of ex- 
pression should appear to othersi^^^wcU as to Mr, De Luc, to 
involve such an hypothesis, I would wish substituted the word 
non-conductm' for electric wherever the latter occurs in either of 


iny papers. 

The experiments, from wliich is formed Mr. De Luc^s second 
grourid of objection, are contained in a paper on the electric 
efiects of friction'^*, and tend to prove that friction between si- 
iivihir bodies will produce excitement. Certainly as excitement 
tai^ place from the contact and separation of dissimilar bodies, 
and does not from the contact and separation of similar bodiesf, 
the analogy I have endeavoured to establish will not hold, ex- 
cept It appears that electricity is excited by the friction of dis- 
similar bodies, and is not by the friction of similar bodies. 
That no considerable degree of excitement can be obtained by 
the friction of similar bodies, will I suppose be readily admitted; 
and that the fact is generally true, that it is the friction between 
dissimiljvr bodies that produces excitement, the few instances 
to the contrary being only exceptions, will also be granted i and 
I might therefore urge, that it is not fair to bring a few anoma- 
lous exceptions to a general rule, in opposition to strong analogies. 
Let me however observe, tij^ if two bodies be precisely : similar 
in relation to an experiment,§l^nd if they be made to act on each 
other, their action must be reciprocal, — ^in that action the acting 
surfaces must both be submitted to a like operation, and it is 
altogether impossible to conceive how the effect on one can differ 
from the effect on the other. Moreoyer|,.ei^trical excitement is^ 
as far as we know, confined to the sUi|iW|^Mpyodie8 . The in- 
fluence of dissimilarity of surface in to electricity is 

sufficiently known, a difference of colour will occasion a body to 
assume a positive or a negative charge. If a polished tube of 
glasd be excited by friction with flannel, it will be positively elec- 
trifled; but if the surface of the same glass tube be ground and 
submitted tjo the same operation, it will be negatively eleetrifled. 
Supposing Mr, De Luc's experiment to have been perforihed 
when the apparatus was new, and when the polish on the glass 
rubber imd on the glass cylinder was perfect, a very little dif- 
ferent in the hardness and fineness of the two pieces of glass 
^ would occasion the surfaces to be differently affected wheU he 
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turned rapidly the wimih for a little while/* 1 doubt not that 
a polished glass surface would ea»ii!y be excited by a /ground gfcs 
surface : for as the grindingof glass so altOrs therebition it bears 
to woollen cloth, that in its polished state it l)econies ]>ositive, 
and in its rough state it becomes negative, by friction with it, — 
so do I suppose that the griiidiiu^tf one of two pieces of glass will 
so alter their relations, in po^ W electricity, to one another, 
that friction between them may occasion excitement. Again: 
there is a great variety in glass, arising from the materials of 
which it is manufactured, and we are not satisfied that the 
pieces were in the first instance precisely similar, I think also 
that it might be shown that in the experiment with the ribbons 
(analogous to those performed a long time since by Mr, Berg- 
man with skains of silk), from the manner they were made to act 
on each other, there was some difference as to surface, I will 
not, however, urge this point any further: I woidd not wish that 
the analogy I have attempted to draw, should be supported by 
finely drawn ingenious suppositions ; but that, if it be found to 
hold generally tine, it sliould not be rejected on account' of one 
or two anomalous exceptions: — and -if it be ascertained that all 
considerable degrees of excitement by friction arc obtained by the 
action on each other of disvinnlar bodies, it will not be alto- 
gether unphilosophictil to suspect that some minute causes, not 
cognisable to our senses, or not easily understood, have operated, 
and tended to pioduoe the anomaly in those cases, iii which very 
minute degrees of excitement are observable from the action 
on each other of bodies apparently Stodar. 

In explaining the views I had ta^p of some points of electri- 
cal science, I cautiously avoided u^hi^ any expressions which 
would involve an hypothesis ; and when I was constrained from 
long usage and the want of lH»tter terms to do so, I accom- 
panied those expies^cjpa with one or two remarks, which 1 have 
been rather surprlH} ^nd has been the object of censure. 
Mr. De Luc considflR|^ only that the existence of an electric 
fluid has been demonstrated by a long series of experiments/* but 
that it Is composed of many ingredients,** that be.ndes light, 
fire, and an odorate substance, there are other ingredients in . 
the electric fluid, one of which well determined is a most tenu- 
ous fluid, which imparts its strong expansibility to the others, 
and is the cause of the pheenomena called electric influences/* 
This fluid is called ‘‘vector, as giving motion to the 
substance which constitutes the density,** Fiiftherin’Ai^/'tbat 
it has been demonstrated that electric motions are prdi^<i^d 
otily by the substance constituting the density, without 
ticipation of the fluid producing the electric influencet^*^ f i am 
fully aware, sir, that Mr, De Luc has written all this, kijt lhaa. 

R2 • . instittited- 
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instituted many experiiiiento on the subject: — but 1 am not «0- 
tiafted that he has demonstrated it. The species of demoilstra*' 
tion to which I have been accustomed, has always carried to 
my mind a degree of conviction far more irresistible than any 
thing {.have ever seen written on the subject of an electric fluid. 
1 cannot help thinking that the^goints which are here considered 
aSidemonstrated, have been oiiH^ry ingeniously supposed ; the 
suppositions being grounded on their capability [if true) of ex- 
plaining electrical phaeiioinena. I do not mean to argue that 
they are not true; it might be as difficult to prove their falsity 
as their, truth ; we all know on whom rests the onus probandi. 
Admit tliein, and probably they will explain very agreeably a 
nutuber of important and interesting phasnomena:— Give * to 
Aai^chimedes u point on which to rest the fulcrum of his lever, 
and he moves the earth. 

Mr. De Luc also seems to think that the rejection of the idea of 
an electric fluid, such a.s he has analysed and described, involves 
the whole field of electricity and galvanism in obscurity. Now 
I cannot possibly conceive how pausing a little before W enter 
into the mazes of hyj>othe§is can have such an effect ; at the 
same time I am satisfied that by stepping too boldly into the 
wide field of speculation we endanger the interest and reputation 
of science. I do not consider the remote causes of phs^ooiena 
to be the objects of science ; but the generalization of th^ known 
properties of bodies, and the discovery of those properties by 
observation and experiment. Thus, I suppose the science of 
physical astronomy coinpl^^ although the remote cause of gra* 
viiation remain for ever ; and the science of pneumato* 

logy has been carried to af^igh degree of perfection by those 
authors who have made no reference to the essential qualities of 
spirit^ and I cannot perceive an absolute impossibility for all 
phsenomena, termed electrical, whether they become evidisnt in 
our confined laboratories or in the grdkt* ki^ratory of Nature, 
the universe, being generalized and arfl|||^m in tlie form of a 
science, independent of any curious inquims as to the existence 
amt nature of an electric fluid. However indispensably, it is 
certainly not sufficient that the causes to Which we refer phse-, 
nomenii be capable of explaining them j they must be known to 
have an existence, before th^y can l>e supposed to operate. 

Itks a dictate of common sense,*" says the excellent Rdd, 
that the causes we assign of appearances ought to be real, 
and not fictions of human imagination ( and it is likewise self- 
evid^i that such causes ought to be adequate to the effects 
wh^ conceived to be produ^cfd by them.*" Impressed^d^ 
^^**^*^ ^ advisable to interweave with ex- 
facts and legrtimatc condusioMs, hypothetteal as- 
i /: ^ • suniptioiis. 
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^URiptions^ however ingeniously they in.ay have been conceiy«»cl, 
or however comprehensive may be their grasp. 

Sir Isaac Newton published his demonstrations of the universal 
influence of the law of gravitation^ in his admirable work De 
Principiis; his speculations n^fncerning an ietberial fluid are 
thrown together in the form at the end of his Optics; 

but the valuable experiments and discoveries of some philoso- 
pliers arc so blended with hypothetical reasoning, that it is dif<* 
ficnit to separate the one from the other; and tliis may in some 
way account for their having remained without that degree of 
attention to which their intrinsic worth entitles them, merilU 
non respondere favorem.** 

From the preceding remarks it would no doubt be easy to 
collect the reasons which prevented my making a reference to 
those papers on electricity, wliich had been published by Mr, 
De Luc previously to the period at which I wrote ; l)Ut hjst any 
mistake should arise, allow me to state tlicm explicitly. 

In the first place, I did not conceive that Mr. De Luc had re* 
futed Sir H, Davj/s hypothesis respecting the cause of chemical 
ailinity, although I did not think it rc(|nisite to give at that time 
the reasons for such an opinion, which being now called upon’ I 
have freely explained. 

In the second place, I did not perceive the absolute necessity 
of insisting that Mr.De Luc’s experiments with the Voltaic plates 
were from some ciraunstance coarsely executed. I described 
iny own experiments, an<l the resulj^; the ap[)aratus employed, 
and the cautions requisite to be obis«ed ; and 1 was induced co 
hope that Mr. De Luc and other gwttenien would repeat these 
experiments, and that tlieir ofiservations would confirm mine. 

In the third place, In stating some opinions relative to the 
excitement of the Galvanic pile, 1 did not notice that they were 
in opposition to Mr^npe Luc’s conclusions, because I felt per* 
suadeci that all thosei*c|A]cmen who might honour my commu- 
nicatiqivs with a pati^ perusal, would also be well acquainted 
with tire* papers of so distinguished a philosopher as Mr. De Luc ; 
and to their judgement 1 submitted the difiereiice between our 
views on the subject, which difference it would be altogether 
impossible for them to overlook* 

In the fourth place, I did not notice Mr. De Luc’s experiment 
in which a very slight d^ree of excitement was perceived in con- 
sequence of friction between a glass rubber and glass cylindpKVj' 
because I did not think it satisfactory in. itself ami deemie^ it 
at all events an anomalous exception to a general role, 
likely to be admitted in opposition to strong analogyv^S^ itj» 
as I roust now do, to operate with afl the force it ^ 

Having endeavoured, sir, to explain and defend, hi a 

R 3 niannet. 
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manner, those parts of my papers which have been thought cen- 
surable by Mr. Dc Luc, I cannot omit achnowledging the grati- 
fication I have derived from his approbation of the other parts ; 
and the more particularly as his principal objections to my state- 
ments, those which he thinks supported by bis own experiments, 
appear to me to have arisen from his having mi'^iinderstood the 
purport of what I have written. I beg leave to express the very 
high consideration and respect 1 have for him, and 
I am, sir. 

Your obliged and faithful servant, 

J. D. Maycock, M.D« 
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LliL Essay 07i Agriculture, as a Science, subdivided into 5c- 
parale Departments. By W. Richardson, D.D. 

I HAVS often lamented that agriculture, far from being consi- 
dered as a seieticc, and treated as such, was reduced merely to a 
measure of practice, and left in the hands of persons little quali- 
fied to advance the theoretical knowledge of this useful branch 
of learning, and little disposed to imj)rove its practice,, by chan- 
ging the usages to which they were most obstinately, attached, 
or even to admit that their practices were capable of receiving 
improvement. 

earliest, and most necessary of all scie!U*es, ought, as I 
think/ to be considered as consisting of three separate depart- 
ments, distinct from other ; the theoretical — the ex[)eri- 

mental — and the practJ||ff , 

The first and second are at present quite absorbed by the 
third, without any prospect of emerging in their prope* and di- 
stinct characters. 

1 shall endeavour to describe the qualities which 1 conceive 
the dormant personages representing t^e several departments 
ought to possess, and their* respective (ficcs. 

The theorist should be well acquainted with natural history 
in general, as well as witli that of the several vegetables, we are 
used , to cultivate for our own consumption or that of our do- 
mestic animals ; — their habits, their properties — their seasons 
of attaining perfection. — He watches the process of Nature with 
attention, and combines his general observations with those he 
him made on the particularities of each separate vegetable, and 
theii speculates, a priori, on the modes of culture best suited to 
thein|,| and the soils best adapted to them, and likely to make 
bring forward their produce in the greatest abundance and 
fferfcction. 

Are ti&e suggestiong of the theorist to be immediately adopted 

and 
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and carried into practice ? By no means ; — they must under- 
go the test of experiment. Here the second department of the 
agricultural school^ as arranged by me, opens, and a new per- 
sonage is introduced. 

The experimentalist should be careful, patient, and diligent, 
without prejudices or even opinions on the subjects before him : 
he is to make his experiments on the very smallest scale, so that 
he can diversify them without expense, and witliout having any 
interest in their success, — failure is to him exactly the same 
thing ; as information is his sole object. 

This personage adopts the ideas, and if you please the whinvs 
of the theorist, which he is not to presume to call Utopian — he 
gives them a fair and patient trial under different circumstunees, 
and on a small icale. Shall he discover any thing, in the slightest 
degree promising, he repeats, and varies his experiments, until 
he satisfies himself, either that the measure is a vain one, or that 
it deserves attention. In this latter case the experimentalist 
*makes his report to the agriculturists, recommends to them to 
try the measure on a larger scale, and in actual practice. 

Even expense, ultimately so important, is not in an early stage 
to stop proceedings ; for the object immediately before the school 
is to devise by what means the vegetable in their hands caw be 
brought to the higbestdegrec of perfection and utility; — theqties- 
tion of expense comes next ; this ou his diminutive scale, is no- 
thing to the experimentalist, — but should it threattui to be 
weighty, the ingenuity of all parties is now to be exifted to 
find succedanca; and a knowledge of the subject being acquired, 
measures may be devised which v^^|^^*ittain the object by more 
accessible means. >’• 

The third character in the drama is the practical agriculturist, 
of whom I complain that he has taken upon himself the whole 
three characters I mentioned: He treats the theorist with super- 
cilious contempt, as presuming to obtrude his wild speculations 
into a department^ which he considers himself as complete 
master. * ” ^ 

Hi^nce improvements are discouraged, and discoveries thr^t 
might have proved useful are nipped in the bud. 

The second character I wish to introduce does not yet exist ; 
whence it comes that discoveries w^hich have been forced into 
attention rarely meet with a fair trial : they are encountered by 
the practical farmer with prejudice, and even with jealousy; they 
.are considered as obtrusions j and treated as uninvited, unwel- 
come strangers. ^ . . 

It is some thirty years since Dr. Lettsom brought mangel wur- 
zel to Enjgland^ and was strenuous in his exertions^j^cf. the 

R4^ ,use 
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use aud value of that excellent root : yet the English agriculturists^ 
though 80 fond of house feeding, let it slip through their fingers: 
and if> after a lapse of many years, they have at last become sen* 
sible of its value, it was owing to the strenuous interference of 
my amiable countrywoman, the niarchiotiesM of Salisbury : it k, 
at least, to this noble agriculturist that we ow^ the intr<^iiction 
of 4 }ik important vegetable into Ireland; and 1 am proud of 
having been an active instrument under her ladyship, who was 
so gocd as for years to supply me with seed. 

Sometimes, indeed, the practical farmer persuades himself 
that he'has assumed tiie character of tlie experimentalist, and 
tells us he has made the experiment ;*-*that is, he has culti\^ted 
a fifl^ in a particular way. But it is not from solitary trials on 
seSe that information is to be obtained ; experiments lead 
W' tohtiowledge by comparison^ — they should be multiplied and 
diversi^ed. 

ttente agriculture, as a science, is at a stand ; — the presen| 
possessor of the field, perfectly satisfied with his own attainments, 
apd in high admiration of his own practices (often very good), 
cfoes not admit improvement to be necessary, and indignantly 
rejects any innovation. 

He is encouraged in his contempt for theoretical speculations, 
by the ridicule which a witty author throws on the agricultural 
projectors of his day. 

It is Just a century since Swift made a bitter attack on the 
Royal ifociety, which he describes as a set of projectors^ lately 
incorporated by royal patent. 

It is not for me to d^i^ this respectable body: a century 
has intervened since this wanton attack was made upon them, 
and their merits or demerits are best appreciated by their inter- 
mediate proceedings and transactions* 

My object in referring to the passage in Swift^s Laputa, is to 
throw light on the arrangement 1 have made in the agricultural 
science, and to afibrd proof ^its propriety 

Swift says, the professors contrii|e new rules and methods 
of agriculture — new instruments and tools; all the fruits of the 
earth shall come to maturity, at whatever season we think fit to 
choose, and increase an hundred-fold more than they do atpre* 
sent/* 

. states the result of all this to be, that none of these ]m>- 
jects ore yet brought to perfection, and in the meantime thl^ whole 
country lies miserably waste; by all which, instead of Iming dis* 
coipr^d, they are fifty times more bent on provsecuting their 
sch«i$ea/' 

this to be a fair account of the facts in Swift’s day, 
^ (which 
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(whith I much doubt,) the picture he draws is a necessary result 
kis mm statements, from which we can infer, 

That in his time projectors were wild ^and speculative — prac- 
tical agriculturists not quite so averse from innovations as at 
present, but equally tenacious of their practices when once 
adopted* ^ 

The whole mischief (admitting it to have existed) obviously 
arose from Swift's having omitted a personage in the agricultural 
drama, forming a coalition between the wild theorist and 
positive practical farmer ; omitting the intermediate personage, 
the experimentalist, who would have protected them both from 
mischief, suppressing the extravagancies of the projector, and 
paying every attention to his suggestions that bore the t^stibf 
experiment; and suffering nothing to pass into practice, which 
did not afford a reasonable prospect of advancing the agricul- 
tural science, and multiplying the benefits derived from it* 

Let us try two or three agricultural questions by the test of 
tlie arrangement I have suggested, and we shall see what pro- 
gress the science has made vyitheut them, and to whilt state it 
probably would have advanced, had they been adopted* , 

I commence with the gTamina,a branch of agriculture to which 
for twenty years I have paid considerable attention, and whicfi, 
for these last ten, I have considered as my peculiar department. 

The great importance to us of grassy produce is obvious ; 
and nature has been very liberal to us in that line — she has given 
us (as botanists tell us) one hundred and fifty varieties to^pply 
ihe wants of our cattle, and to exercise our ingenuity in disco- 
vering their uses and dcveUqjiug tli^, properties. 

Wiiat use has the agriculturist derive fiom this copious stock? 
But a solitary one. — He has discovered that rye grass when sown 
with clover makes an excellent mixture ; into further pi^Actice 
his knowledge docs not carry him ; and yet in dogged confidence 
lie turns a deaf ear to any suggestions for increasing 1:^1) stock 
of grasses, or advanci^l; his knowli|j|ge orr their subject. 

Wh^ would probably bcem :he result, had agriculture 
been drstributed into the three departments I have supposed, 
and the gramina had passed through the hands of the tneorist 
and experimentalist, before they reached the practical farmer? 

The theorist, speculating a priori^ w^ould have considered what 
were the properties most likely to give value to grass, aii#hy 
which W would be made most useful to our cattle: he would 
soon have perceived that three were prominent— earlineiji8<^iiix- 
uriance^and quick powers of reproduction after being or 
eaten down ; he would have desired the experimentalist 
many small plots, and to compare the different grasses 
several points of view# 
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The eKperimeptaliist would soon have discovered that the 
grassCvS possessing ail, or the majority of these valuable qualities, 
were very few in number, and that rye-grass was not among them. 

When I ceiise to generalize, I shall give a small essay on the 
grasses worth cultivation, having ascerlaiuccl their comparative 
values, after much pains, iiiul with great acciWacy, 

miserable ignorance of the practical agriculturists on the 
subject of the gramina is easily accounted for 5 they have con- 
signed the task of instructing them on all rural subjects to two 
descriptions of persons — the Grub-street writers, who, without 
ever l&vipg cultivated or perhaps seen a farm, maintain them- 
aelves by furnivshing agricultural magazines and newspapers 
^ays on such subjects as their employers point out, con- 
ceiving them to be popular at the time. 

. Ttie second description of public instructors in the agricultural 
line are, the seed- and nursery-men, who, having their goods 
. to dispose of, take the' opportunity of displaying their own great 
knowledge,^aud of jAiffing their ssaleable commodities; these gentry 
often pi£lish agricultural volumes, which they hiid a very lucra- 
tive tra£, as thc^nglish buy everjy thing in that line, conceiv- 
ing they are purenasing information. 

The ignorance of these charlatans is scarcely credible, nor is 
it easy to tell to what mischief it may have led ; both the seeds- 
men and the books of their predecessors have recipes, nos- 
trums, stating mixtures of eight or nine different species of grass, 
whiclu they advise agriculturists to throw togclficr in cerUnn 
proportions of the seeds, and then to sow one mixture for mea- 
dow, another for pasture. , 

An examination of the^e lists by any one wlio understands the 
natural history and qualities of the several grasses, will instantly 
discover the mischievous ignorance of these quacks. 

I should not have spoken so boldly on this subject, had I not 
evidence under the hands of the first seeds-men in London to 
confirid w'hat I say.— is common for improving gentlemen to 
desire their seeds-meil to seifd thcm^such a mixture of gmsseed 
as will suit their soil; The order is Instantly complied \nth, and 
the list established by the bill. I answer for it, whoever consults 
bis bill for this list, will find many worthless grasses, of^ incom- 
patible periods; and that he will find tall oat grass, aiiifena 
etatm^ recommended, and sent to him. 

Now tall oat grass is by far the most mischievons'^of the 
squit'ch tribe; it has small bulbous roots like the crocus, and is 
knotyn in this country by the names of purl grass and knot 
squitch; it is reprobated by our farmers as one of our most 
tr^btesome weeds. 

, is the style of instruction we receive from the present 

agricultural 
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agricultural authorities ; and so long as that task is left in such 
unhappy hands, it is no wonder that our knowledge of any par- 
ticular branch of this useful science should be sadly limited 3 or 
that Sir Humphry Davy should connplain, that our acquaintance 
with the grainina^should be confined to two species’^. 

Better prospects are now opening ; a revolution has fortunately 
taken place; — philosophy supported by science has stepped for- 
ward, and the Board of Agriculture, with its able chemical lec- 
turer, have rescued tlic gramitia at least from the hands of 
mercenary ignorance. 

This unexpected irruption of science into the peaceful and 
productive domain of these indefatigable scribblers has excited 
no small uneasiness in Grub-street; one of the gentlemen, whose 
name is perpetually occurring in almost ^very agricultural publi- 
cation, shows the alarm that school has taken, at the dangerous 
invasion of their territories. He says: ^ 

1 am far from wishing to depreciate the use of science, as 
directed to the iin])rovemcnt of agriculture ; ,but the pleasure, 
the delight there is in studying Nature through these fpectaclc^, 
is greater than its benefit,/^* ^ 

All that science has done to improve our knowledge of the 
value of the grasses as yet, consists in showing which affords the 
greater proportion of succharum: — with those who sing the 
praises of analysis, the burthen of the song is saccharum.” 

Can it be leasoimbly said that the choice of rye-grass, as a 
separate grass, was the result of accident ? This text that is 
quoted from Sir Humphry Davy is not Gospel.*' Again. 

This account is miserable, becatise it is wot true ; and the 
hasty expressions of great men ought to be more carefully re- 
pressed, as they are the more widely diffused.*^ 

I know not any question in rural practice that more requires 
the interference of the scientific theorist than the proper period 
for moiwing, nor any point upon which the practical j^i^er is 
more ignorant or more opinionatq^ — hespridcs himself bn having 
eaved^iis bay before othep> and boasts cm its fragrance and tea- 
like verdure. 

The theorist, acquainted with natural history, w*ou!d have told 
him that the juices of all vegetables attain their greatest per- 

^ §ijr Humphry Davy admits two varieties to be in use ; but the second, 
cocki^fbof, is a recent introduction ; and the first recoraniendatioo of this 
luxuriant s;rass to the practical farmer, will be found in tiie IVansaCtioQS of 
the llo)al Irish Academy, six or seven years ago, ii>a memoir of mme, on 
the Useful grasses, with my reasons for strongly recommending cool^lfbot, 
deduced from its natural history. 

\yhoever has published any earlier recommendation of this grass to the 
agriculturists of his country, is entitled to the credit of its intre^uetfon. 

foctipn 
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fectiou in tkdr inflorescence — that it is at this period alone all 
extracts from vegetable substances are taken : and as in the 
case of hay the whole vegetable is preserved, it is of great ira^' 
portance that it should be mowed in its highest state of perfection^ 
that is, when the predominant varieties of grass are in flower. 

The practical farmer knows nothing of all this : he has his own 
r^s for deciding on maturity, and generally cuts his crop be- 
fore either the cocksfoot or the rye-grass (the two earliest of 
our predominant grassCs^) are in flower. 

I sometimes feci an ill-natured pleasure when I sec the tramp- 
cocks^ of these early gentry collapse considerably for want of 
giving evidence of premature mowing, and establish- 
jjn^Jhe inferiority of the hay. 

the experimentdtiist would be useful, by enabling us to 
portions of hay from the same crop, cut at different 
pmods — even the farnijpr himself, would he condescend to doubt, 
might soon satisfy himself: by leaving the amount of a tramp- 
coek: uncut for owe, two, or periiaps three w^eeks,^atcr than the 
^st, he #ould probably And his hay firmer and better; he is cer- 
tain also, the quarility is somewhulSicrcased. 

Was the arrangement I recommend adopted, many agricultural 
questions of much importance would receive speedy solutions. — 
Tliat of the proper seasons for sowing our several grains has 
been much agitated. 

Upon this question the theorist would pronounce generally, 
that agricultural policy directed the season for sowing each ve- 
getable, to be so chosen, that it might remain alxHT ground in 
the very best poftioii of the year, neither exposed unnecessarily 
to late frosts in its tender state, nor to premature winter seve- 


nties when ripening its seed. 

Hence the season for sowing each vegetable should be deter- 
mined by the interval between the seed and the sickle, which 
Ni^tnie has assigned to each species, corrcwsponding viuth tho 
period of gestation in feimals, and unalterably fixed at the. time 
of their original fornmtion. Upony^is principle itv'isoWlou^ 
that the vegetables of slowest growth should be sown first, while 
those of quicker progress should be delayed longer. 

The question hoe now reached the experimentalist, who wtA 
probably sow many varieties in distinct plots, on the same day; 
and by accurately observing their times of ripening wiU make^ 
him«eif acquainted with their respective periods. 

, What I recommend here as experiment, is the actual practice 
in J^^t, where they sow all their grains, of whatever species, on ^ 
tho-^aine day, that is, the first moment the retreat of the Nite 
access to their hind, just relieved from its annual in- 


.We 
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We have Scripture! autliority for the^result, marking tlie pro- 
gress each separate grain had made in the same time* 

Mpses tells us that at the time of a particular event, the 
barley was in the ear, and the flax was boiled, but the wheat and 
the rye w^re not grown up/* 

The experimentalist will now diversity his trials; and by sow- 
ing the same grain at different times, in many small plots, he 
will soon be able to determine, hf»w far, for the security of the 
young tciidril, he can delay sowing, without throwing the .mature 
plant into a season unfit for ripening its seed* 

It has been made a question — Whether jn choosing ouf corn 
for seed, we should choose our weightiest pickle, or whether the 
smaller and lighter might not answer just as well ; — in othe^ 
w’ords ; From which side of our winnowing heap are we to take 
our seed — the windward — or theieeward } The fuller, plumper 
and larger grain, will not cover so much ground as the smaller, 
and is also of higher price ; hence by sowing the smaller and 
lighter grain, .we should save considerably; /ind Sir Joseph 
Banks is of opinion we may safely take our seed fromrthe kc^ 
ward side of the heap* ^ 

Was the question brought oefore the agricultural school^ ar-« 
ranged as I suppose ; — the theorist would tell us that the farina 
constitutes the whole value of the corn ; that this portion of the 
vegetable forms no part of the organic construction, has no con- 
nexion with the vital pri^iciple of the germ, but is merely a mass 
of unorganized matter, provided by Nature for the sustenance 
of the nascent plant, until by its roots it can extract food for it- 
self ; — that the farina in vegetables cpxresponda with the yolk 
of the egg ill oviparous animals. 

Now we observe that in every thing connected with the pre- 
servation of species. Nature is not only liberal, but generally 
profuse, and (no doubt to provide agaiivst difliculties) oflkfl re- 
dundant— besides, the provision was made when the vege^le 
tribe was left to propagate itself, without any of the facSi^s 
devised, by , pian, which he^ now gives to^ Assist vegetation and 
increase produce* 

More farina, it is obvious, would.be required under the hm»d-^ 
ships of a.^tate of nature ; ai>d a greater quantity will be formed 
under cultivation, as auimals fostered by man acquire a degree 
of obesity which they never reach Jn a state of nature. /Thti* 
it ap|>ears^ the quantity of farina is increased, and the expendi^ 
turf of it diminished ; of course it is highly probable, 
with safety avail ourselves of the, redundance; that is, 
lighter, and consume the weightier grain. 

The question is now brought before the experimentalist;^ and 
one of the tightest he has to encounter ; he need only sow a few 
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small plots with seeds taken from the opposite sides of the win-* 
nowing heap^ and by a careful comparative view of the crops 
when ripe, he will be able to pronounce upon the safety the 
measure, and by attention he will soon discover what he will 
gain by pur<«iiiitg it. 

The preservation of the vigour of our soils, and the repara- 
tion of the waste they sustain by our perpetual call upon them 
for crops, and consc(]ueut loosening of their texture, by over 
frequent cultivation, is a subject of vast importance, and has al- 
ready excited much attention. 

The, mechanical mode is simple ; to renovate, and consolidate 
ctiir harassed and open soil, by mixtures of hrincr materials ; 
thti^ is, compost formed of strong earth, or pure clay w^ell atte- 
n^ted : but in loose, light and sandy ground, such consolida- 
ting materials are rarely found : the agriculturist is therefore 
thrdwn upon his own ingenuity; and 1 know not any instance 
in which it has been more successfully exerted. 

He has found, that by alternating what are known to be ex- 
hausting crops, with those that are deemed to be meliorating— 
oulmiferous with root crops — fari(m|eous with green crops — ^he 
has brought his ground to bear more constant pressure than it 
w’as supposed capable of sustaining : — still the exhaustion, though 
much abated, is evidently perceivable, and the Norfolk farmers 
complain their grounds are tiring of their favourite turnip. 

Mr. Gregg, now become very eminent as a practical agricul- 
turist, admits rest to be indispensably necessary, and recom- 
mends two successive crops of grass. 

To make that rest as effective as possible, let us speculate a 
priori — Which are the grass cro}w that exhaust the ground least? 
Which are those that will consolidate and renovate it most ef- 
fectually? And which, during the period of rest, will yield the 
greatest produce? 

As the question is now brought within my own immediate de- 
partment ; w*hcn I c^e to generalize, I shall on my return to 
the; gramina, point oiit those whi(^ I conceive bast smted to 
these purposes, with my reasons, and shall then leave the ques- 
tion in the hands of the experimeiUalist. 

It fa in adversity, when the vegetables he is cultivating are 
attacked by various disorders, that the agriculturist will fit^ the 
beneiEit^of the arrangement I have suggested; as it will enable 
him to meet with strength, and I may say, discipline, the diffi- 
culties he will have to encounter. ^ 

JBut this subject must be reserved for another letter, 
ploafecle, Moy, May 31, 1813. W. RtCHARDSON, BJl* 

LIV. £x^ 
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LIV. Extract from a Memoir on the Comlinations of Pkos» 
phorus with Oxygen.^ 

Read to the French Academy of Sciences the. \st and 13M 
of July 1816. By A/. Dujx)NG^'. 

Thk chief object of this paper is to prove that there are at 
least four distinct acids, formed by tlic combination of plios- 
plim-ns with oxygen. The acid with the inininnnn of oxygen, 
which I intend to call lii/pof}ho\p/ioroi/s acid, produced by the 
reaction of water <ni the alkaliiie phosphiirets. When the latter 
are properly prepared, there results from the decomposition which, 
they make the water undergo, phosphorated hydrogen gas iri 
variable proportions, and two acids which neutralize precisely 
tlio base of the phosphurct. One of these acids is the phosphoric 
acid, and the otlier is the hypo])hosplioroiis acid. By employing 
the phosphurct of barytes we may obtain very easily the latter 
acid in its state of purity. For this purpose it is sufficient to 
separate by the filter the insoluble phosphate from the. water 
which holds in solution the hypophosphite of barytes, and to 
I’recipitalc the base of this sail by an adequate quantity of sul- 
pimric acid. The acid solution which remains may be concen-? 
irated by evaporation ; — pure water only is extricated, and we 
obtain a' viscous liquid strongly acid and uncrystallizable. By a 
stronger heat we decompose it : phosphuretted hydrogen gas 
is developed, a little phosphorus is sublimed, and phosphoric acid 
remains in the retort, partly combined with the glass. The 
hypophosphorons acid acts, in general, as a very energetic de- 
oxidant. 

The hypophosphites are remarkable by their extreme solubi- 
lity. None are insoluble ; those of barytes and of strontian even 
crystallize with great difficulty; those of potash, soda, and am- 
monia are soluble, in all proportions, in highly rectified alcobql* 
That of potash is much more deliquescent |han the muriate of 
lime: absorb slowly the oxygen of t||^ air, and become 

acid : they are decomposed by the action of heat, giving the 
same pro<lucts with the hypophosj)horous acid. 

We cannot effect the anah^is of this acid by direct means,, 
since none of its combinations can be obtained in the dry state. 
In order to ascertain its proportions, I transformed an indetelr*** 
minate quantity of it into phosphorur acid by means of cblore» 
The quantity of chlore employed to produce this effect, and t^ 
weight of the phosphoric acid which results from h; being 
as well as the proportions of the latter acid, it is evident we havie 
all that IS wanted to resolve the question. This analysis be&g 

^ Annitks tie ChMc ct dc Physi^ue^ Juuc 18 It), p, ItJ.* 
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very complex^ aiid resting on a great niunber of data deduced 
from experiments, we cannot expect from it a perfect exactitude* 
I found by this process, that the hypophosphorous acid was formed 
of lOO phoephoius,4inid 36 of oxygen: but according to the 
composition of the phosphoric acid, which may be known with 
tbeutmoi^t precision, the number 37*44, which is the three-- 
tenths of the oxygen contained In tins acid, seems to be nearer 
the truth. According to this, the hypophosphorous acid must 
be composed of : 

Phosphorus . . 72*75 — 100 

Oxjgcn .. 27*25—37*44. 

100 

l^se results are calculated upon the hypothesis that tlie 
l^qpli^osphorous add is a binary combination; but we may 
entertain doubts on this method of regarding it#^ nature, and 
there are even strong reasons for believing that it is a triple 
eomponnd of oxygen, hjdrcigen, and plio^phorm, forming a new 
species of hydtncid. This is a question which I shall, by and 
by, atteiiipt to resolve. ^ 

* The acid which is immediatel^bove the latter, results from 
the decomposition of the chlorure of phosphoms at the mini- 
mum, by water: it is to Sir H. Davy that we are indebted for 
this discovery. We obtain this acid perfectly puie by evaporaN 
ing in a proper manner the water in which the decomposition of 
the chlqrure has been effected. The whole of the muriatic acid 
is disengaged, and, upon cooling, the acid crystallizes. It seems 
proper to preserve to this substance the name of phosphorous 
acid, which has been hitherto given to the product, from the 
slow combustion of phosphoius, the nature of which, ae ue shall 
soOii see, does not agree with such a denomination. 

The true phosphites have not yet been described: tljhtr solu«* 
billty is in general much less than that of the hydrophosphites. 
The" phosphite of ];^tash is nevertheless very deliuueiscent, un- 

S aitllahle, but dnsoluhle in alcohol. Those ot iMa and of 
lonia are also very soluble in water. The former crystallized 
in rhomboids approaching to the cube. All the rest are little 
soluble in winter : those of barytes, strontian, and lime crystallize 
by sjpoQtancous evaporation ; out if we wish to concentrate their 
soluddns by hear, a division is made in the elements of the salt ; 
a|iM»ipttate is formed composed of small crystals, similar to the 
acetate of mercury: — these are salts with exAss of base, abso- 
lutely insoluble in water. There remains in solution a salt with 
efXcess of acid, which crystallizes with more difficulty. Thus 
exist surphosphites, bubphosphite5,and neutral phosphites. 

. pbsnomeiia piescuted by the calcination of the phos- 
2 pbites 
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phites are nearly the same with those of which we have spoKen 
in treating of the hypophosphites. 

T have analysed phospliorous acid, of vv^ich Sir II. Davy had 
already given the proportions, to ascertain how much of chlore 
the phosphorus absorbs in order to pass to the state pf ehlorure 
at the minimum. My results do not differ sensibly from his. I 
have found by this means that the phosphorous acid is formed 
of Phosphorus •. 57*18 — 100 

Oxygen . • . • 42*82 — 74'88 

100 

Hence it follows that the oxygen of the hypophosphorous lu^d 
is to that of the phosphorous acid as 1 : 2. ' 

The acid produced by the slow combustion of the phosphorus, 
in the air, tp vvhich several phaenomena may be referred, is ne* 
vertheless very little known. It differs from the foregoing not 
only by its proportions, but also by its nature. It is not com- 
bined in the way it is with tlie oxides. The salts which have 
been described heretofore by the appellation of phosphites are 
not peculiar salts ; they either phosphates, or more fre- 
quently a mixture of phosphates and phosphites. 

Ought we to consider this substance as a simple mixture *of 
phosphoric and phosphorous acids ? Sir H. Davy merely makes 
this' assertion, but without any proofs. I do not think, liowever, 
that we can admit this ifiea | — for, why shoulcHhe conversion of 
the phosphorous acid into ptiosphoric acid stop at a certain 
point qf time ? — ^wherefore should w^e find constantly in this 
substance the same proportions of oxygen and phosphorus ? If 
Its formation took place in a rapid manner, we might con- 
clude that some particles of phosphorous acid escaped the coin- 
Imstion ; but the tediousness of the process of obtaining it ex- 
cludes all idea of an incomplete combination. ' 

We miglit also suppose that the oxygen of this acid, forming 
a binary combination with the phosphorui. is unequajily divided 
between two parts of the radical by the atnion of the bases, and 
that thefe would result from this division phosphorous acid and 
phosphoric ^cid : but it seems much more probable that these 
acids, even before the action of the oxides, are already com-* 
pletely formed and combined with each other, like the elements 
of a salt. It is by adopting this, last opinion that 1 intej|id to 
call it phospk^c acid; an appellation which reminds %hat 
this acid has sonie analogy with the phosphates in its mode of 
compasition. 

M. Thenard^Jias found by direct means that the pj^ph^jtic 
acid ought t,o‘ be formed of 100 parts of phosphorus ai®iI0^4 
oxygen. I obtained 109 by a different method* NePii&x' of 
Vql. 48. No. 222. Oc/. 1816, * S ‘ 
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these numbers is foiuul in a simple ratio with that of the oxygen 
of the phosphoric acid. The simple ratio which they approach 
the nearest is that of 9 : 10, which will suppose 112**1 of oxy- 
gen in the ])hosp!i.itic acid. Although the difference between 
the calculation and the observation is as nnich as two centiemes, 
I think it very probable, for other reasons about to be explained, 
that these two acids are really in this proportion ; and this is 
what I purpose, besides, to verify directly in »another manner. 

It must be observed on this subject, that when, in a series of 
binary compounds formed by the same elements, tliere are two 
very much alkc, that which is not in a simple relation with the 
others ought to be considered as a combination of two more 
pimple compounds. It is absolutely indispensable to admit this 
jf we wish to'preserve the theory of chemical proportions 
in all its simplicity: and this is happily what experience con- 
firms in an evident manner. It is thus, for example, that if vve 
wished to regard the three oxides of iron as primary combina- 
tions, we must admit at least six molecules of oxygen in the in- 
ferior oxide, and at least nine in the oxide at the maximum; 
for the (juantities of oxygen contained in these three oxides are 
as the numbers (5, 8, and 9 : but admitting that the intermediary 
oxide is formed of two molecules of red oxide and one molecule 
of oxide at the minimum, we are only obliged to 5iij)pose that 
there are two molecules of oxygen in the oxide at the ininimuin, 
and three ir the oxide at the maxirnunu This ceases to be a 
pure supposition when we observe the division into red oxide 
and protoxide, which the deutoxidc of iron presents in almost 
all experiments *. 

The exact determination of .the propoflions of the phosphoric 
acid was indispensable for the analysis of the preceding acids ; 
and the discordance of the results obtained hitherto by chemists 
equally expert, imposed upon me the necessity of searching for 
the causes of error which might exist in the processes resorted 
to, and to employ others which should he beyond all suspicion. 

I examined in the first place the process of the acidification 
of phosphorus by the nitric acid, and I saw that it did not merit 

* The second number of the Journal of the Iloyal Institution of London, 
which did not uppear until after my paper was read, contains an extract from, 
or rather a severe criticism on, a work written in Swedish by M. Berzelius, 
in which we find an explanation similar to that which l.give here. It is a 
great satisfaction to me to have coincided with a man talent so distin* 
guished. Although 1 regard tliis 'opinion as very prob^c, I do not pre- 
tend however that it cannot he combated. But it is not with the ironical, 
injurious and ollensive tone which reigns in the whole of the article jnst 
mes^ned, that we ought to attack labours the whole object of whicli is 
BA. ^quirj after truth. If this kimi of criticism is once intrtHluced into 
the eotei^ces, their progress will be greatly retarded. 

' ' any 
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anv confidence. We obtain results nineh more ecnvlant by sub- 
stituting for the pure phosphorus in the sMine eKpi rinient a 
metallic phosphuretjthe proportions of which may be delennined 
very exactly by synthesis, when it is prepared in the way I have 
described. By acidifying the phosphorus by the action of the 
chlorc in contact with the w^ater, and determining the quantity of 
chlore employed for this purpose, we may also attain very satis- 
factory results. Finally, on examining by synthesis the pro- 
portions of the chlorurc of phosphorus at the maximum which 
corresponds with the phosphoric acid, we may attain very great 
precision. Sir H. Davy had already employed this last method* 
Our results were so different, tiiat I at first suspected there was 
some error on my part; but having constantly obtained the same 
numbers, I regard the following proportions as very near the 
truth. Chlorure at the maximum : 

Phosphorus .. .• 15*4 — 100 

Chlore .. .. 84-()— 549-1 

100 

Hence phosphoric acid : 

Phosphorus .. .. 44-18 — 100 

Oxygen •• •• 55-52 — 124-8 

100 

Oil comparing the analysis of the phosphorous acid which we 
have given above, with that of the phosphoric acid, we see that 
the quantities of oxygen in these two acids are in the ratio of 
3 ; 5, instead of I : 2 Sir H. Davy has indicated. 

According to the serfes of the combinations of the phosphorus 
with the oxygen, we are well founded in admitting that the 
phosphoric acid is formed of two atoms of phosphorus and five 
atoms of oxygen. On this supposition, and representing the 
oxygen by 10, the relative weight of the atom of phosphorus will 
be 20*03 ; that of the phosphoric acid == 9Q’0G, &c. 

1 also directed my attention, and even during a very long time, 
to the analysis of the phosphates, in order to discover the laws 
of composition of those salts. M. Berzelius, JVom the analysis- 
of two phosphates only, has concluded that the oxygen of the 
acid is doul)le that of the base ; but the salts which he has ex- 
amined are certainly not neutral salts. I have analysed a great 
number of phosphates, and I am not yet able to explain all the 
variations which I met with in some species. J adhered to the 
composition of the phosphates, in drder to discover that of the 
phosphites and hypophosphites ; the comparison of the propdr- 
tiofts of those different salts being very interesting in point of, 

S 2 ^ theory^ 
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theory. This labour not being yet terminated^ I shall confine 
xnyseif for the present to saying, 

1 . That the neutral phosphites are changed into phosphates 
without ceasing to be neutral as M. ^Gay-Lussac had already 
observed.^ 

2. TIiat fhe neutral hvpophosphites become acid phosphates. 

' 3. That the phosphoric acid strongly calcined contains a 
quantity of water, the'oxygen of which is as the third part as is 
the case in some phosphates. 

4. That the metallic phosphurets obtained by the process 
which I have indic^ited, correspond with the protoxides soluble 

tl^e acids ; that by passing the phosphorus to the state of 
pqif^^oric acid, and the metal to the state of protoxide, there 
a neutral phosphate, in which the oxygen of the acid is 
to the oxygen of tlie base : : 5 : 2 ; and consequently, iSie metal 
passes to a higher degree of oxidation, there is formed a sub- 
phosphate, in which the ratio of the quantities of oxygen be- 
comes that of 5 : 3 nr 5 : 4. 

That tlie phosphites and the phosphates have, with the 
nitrites and nitrates, a very great analogy as to prdportiqtia; — that 
the same analogy has been already remarked in the proportions 
of tlie acids with a base of phosphorus and azote. 

6. That sulphur and phosphorus do not present^so many 
points of contact in their properties as generally suppqsed. 

7. That the force^^diich produce the combinatioua^Sjeem to 

flow from anotlier soime than those which determine iheir pro** 
portions. t 

8. Finally: that when one and the sa tm bpdy can several 
acids with oxygen, the same Irase produ|(^ with these ^cids, salts 
so much the more soluble the less oxygen there is in the acid. 


LV. On the Mosaic Cosmogony i By Mr, A, HottN. 

To Mr, Tilh^ 

Sir^-^Nbver having been a prihdipal in the dispute re- 
specting the Mosiiic Cosmogony,— though it is now terminated, 
may . I be allowed, as an auxiliary,” to make one or two 
mar^ upon the subject) I wish the papre especially do so, 
because«t)ie party that has ostensibly left the field, retiree as if 
Ins positions never have udr ever can.be reluted. 

0n reviewinjg the contretersy, the aiiU-cosrnoIogist maybe 

K to a foreigner, who presumes to decide upon the me- 
ir great dramatic by a French translation ; and 

though 
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though repeatedly cwrected, and reminded of his injustice to the 
author, persists in urging his varnucular proofs^ that Shakespear 
is a mere playwright, dostitute of genius and truth in every plot 
and character. Had the aiiti-cosmologist understood but a lit- 
tle of the language in which the cosmogony is written^the pages 
of the Philosophieal Magazine never would Iiavei)eeh %!ie record 
of the following nnphildsophical conclusion : ^ Neither forest 
trees, shrubs, nor lichens come under the description of grass^ 
^eed^bmring ke^'bs, ar fruit-trees,* In this reflection he relies 
upon the common version, which makes a generic noun, 
contrary to the analogy of the Genesis : the terms that char.U*- 
tcrize organized beings, except where the rational species is de- 
signated, are all gen&aL The eleventh verse literally runs 
thus: * God said, Let the earth shoot forth the vegetable 
MBTT ^MTT) , the herb making seed, the tree producitlg fruit 
for its kind, whose seed is in itself, upon the eartli.' The ob- 
jection that, if this account were fact, we should have wo forest- 
trees, is extremely vulgar ; as if the oak and the beech came not 
under the denomination of ^ fruit-bearing trees,* merely* because 
their mast and aa^s are never found'^ among the nvis and 
oranges^ grapes and nectarines^ that decorate the tabic. 

The inference, so pertinaciously defended, — that Moses has 
coiiiined the existence of the aquatic arnmals to the fifth day, — is 
equally unfortunate. Moses informs us that, at the commence- 
ment of this period, ^ God said, Let the ^ipters bring forth 
dantly the moving creature that hath life, Gen. chap. i. ver. 20. 
The author of the Cosmogony never designed here to be under- 
stood as if no specie^||k animated beings had before existed. 
His language is very^ferertt ftorn tliat hn which he describes 
the first production of ‘laTO animals.~We have the authority of 
Moses himself, in another instance^ for the import of his lan- 
guage in the present ease. 

In the following pass^ge^Exod. chap. viii. ver. 3.) the mode of 
expression 4 S here precisely the same with tlmt above mentioned 
in the Genesis : ‘ The Fi>^r shall bring forth frogs olmudanthj* 
Would it not be a UMUstrQUs absurdity to argue from this pass--* 
ag^ that, because ^ios<^ isdys nothing of their previous existence,, 
therefore there must have been no frogs in the Nile before this 
ev^int ? though it would be Very difficult perhaps to prove the 
facti ^ But es "there certainly t^ere frogs in Egypt before this 
period 5 so, if the same words have the same meaning, th^re were 
^ living creatures' in the waters previous to the day; though 
till then they did. not so ntodan/^exist. Besides, a physical 
caiise can be assigned for the peculiar expression Moses 
whicli also contains a sufficient reason, for the aquatic nnimaK 
Tcmaining unnoticed till this period; The waters bad bithorte 
, S 3 “ * beer 
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been so highly impregnated with the eartlw, that stratum super 
stratum were so rapidly tleposited that they proved the grave 
rather than peniianeiit habitations for their tenants. Hence many 
of the species perished entirely, and Withers were vastly dimi^ 
iiUhed. But in the fifth period the water, being sufliciently 
purified by immense depositions, not only permitted the more 
perfect orders of u(|uatic animals to exist, but the Creator re- 
plenished the ocean with an inercfised number of inferior inha- 
bitants suited to the improved state of their element. 

I am', sir. 

Your very obedient servant, 

Wycombe, Oct 9, 1810. ANDRKVt HoRN. 

LVI. A new View of Vegetable Life* By Mrs* Agnes 
^ Ibbetson. 

To Mr. Tilloch. 

Sir, — The very curiou.s fact I have now to exhibit throws 
(I think) a new light on vegetable life, perfectly confirms the 
truth of all 1 have hitherto showm of the history of their ge- 
neral formation, and renders the commencement conformable to 
those universal laws which appear to be established not only in 
the vegetable, but in the animal and mineral world ; as 1 shall 
show at the conclusicm of this letter. 

In my last I depieWd the curious manner in which the flowers 
are developed in the interior, both in trees and herbaceous plants, 
the year they are completed at the eig^ior of the vegetable. 
But 1 am now authorized to sujjpose tmrc there is a prior for* 
mation^ both of leavcvS and flowers, prior to that in which they 
are collected and enlarged in the middle of the plant. In tlie 
first I able to follow tbe formation iif a regular scries, till 
they appeared opening into flower, and making their way out of 
the . vegetable through the buds in the usual manner; but the 
buds in this case are really tiie vehicles for completing and send*» 
ing out tlie bunches of flowers and leaves, and not (as it wa3 
supposed) the part in which they are formed : — yet to trace in 
a. series what I am now going to sliow, is impossible, as it will 
not admit of it. I shall, however, give an exact account of the 
whole process, and the consequences that must (I thitdt) result 
from such a formation. 

Having cut an extremely thin specimen of the wood .of the 
mpressus longitudinally, aSW placed it in my slider, under my 
be^t microscope (though using very low powers) I was surprised 
a sort of running pattern of leaves htid flotifers adorning 
tvety two or three stripes of the wood, and now and then col- 
lecting 
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lecting in thicker patterns, when the lancet, in passing over the 
raised part, pushed them up together, aggregating their numbers. 
See fig. 1, PI. No. 3. [Plate IV.] ‘ 

After examining many different cuttings, I got a fresh branch 
of the elm, the beech, the oak, the plane, and rose, and cut 
specimens from e^ch: — still tlie same object was visible, though 
arranged not exactly in the same manner, yet in stripes of 
flowers. Convinced I was not mistaken, I made a bold effort at 
proving the liict to others, assured that if Sir William Hersehel 
(who happened to ho here) saw it, no one would hazard the con- 
tradicting a sight whose perfection was so well acknowledged^ 
or a judgement so well matured^ though they constantly dis- 
puted mine. 1 re<|uosted him, tlierefore, to prove the fact : and 
with the generosity and good-nature for which he is so much 
loved, he came and examined it directly ; and sai(% he saw it 
most plainly. I then showed him an horizontal piece, in which 
he also saw the same appearance of leaves and flowers (see tig.fl). 
Assured therefore it was a truth ; the first specimen was allowed 
to rest for several days, while I was examining herbaceous plants: 
but great was my astonishment when I next viewed it, to find 
that it had thrown off many white and double UntSy between 
which flowers and leaves did appear to he formed, and that^in 
many places complete bouquets had also aggregated of a glu- 
tinous jelly-like matter; — in short, that vegetation seemed to have 
continued and [)rolonged itself even on tlijj|glass ; for as the wood 
had been cut with a pair of scissars, making its edge exactly 
even, each addition would be most visible. 'J'his w^as indeed a 
fact worth ascertainirii^ and after trying it repeatedly, 1 again 
requested the favour Sir William Herschers assistance. He 
gave it me with tl\c same simplicity and kindness as before — di- 
rected me to divide the talc into squares, thus regularly magni- 
fied, that I might be sure of the increase of the part ; and then 
taking an exact drawing of the specimen by that measurement, 
there could be no fear of my not knowing tlie real quantity 
added y even to a haids breadth. This was completed <'n Friday; 
but oil Sunday morning just looking at ity i was not a little 
vexed to see that (great damps having prevailed in the atmo.- 
sphere) much moisture had insinuated itself between the two 
talcs ; and would, I was fearlul (before Sir William Hersehel 
came on Monday), destroy that clearness and distinctness of 
form for which both leaves and flow^ers are remarkable. I there- 
fore prepared two other specimens ruled in jthe same manner. 
In three days, though the wet hft, from a renewal of moist 
weather, still irt some measure injured it, yet the lines and 
flowers wtr$ lierfectly delineated : — ^indeed, the only harm moisf 

S4 . tuwj. 
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ture (loesy is to render each individual part less dislwci : stilly 
however, they were sufficiently so, to be perfectly perceptible to 
Sir William Herschel, who said he tliought there could be no 
doubt that it was the covtmuatim oj v^etatlm pjri the glass. 
This was indeed a great matter when so 

witnessed, Sir William Herschel also did me the honour to see 
the first specimen. 

Fig. 2 was the s()oiIed piece, w'hich had however increased to 
fig. 3. Fig. 4 was one of the specimens Sir William examined, 
which was increased in tliree days to fig. 5; and another which I 
have not added, fearful of augmenting loo much the number of 
specimens. Indeed the collection of flowers on the glass was 
evidence sufficient of the fact; for no power but their own could 
place them there. The white specimen might be, and ivas laid 
on the glas^ but the rest could not be cither taken off or put 
on, unhurt, %^ithout Nature’s help. 

On further examination I found that, if I watched with great 
exactness^ drops of moisture were to be seen ejected from the 
many cut ends of the line of life ; and that when the more dimi-. 
nutive lines of that part increased in length, wherever the liquid 
had fallen^ and the double line also passed through it, bunches, 
of flowers had protruded, till they became either wreaths or 
bouquets, running and growing in a fanciful manner as long as 
the moisture would sustain or assist in forming them; sonic- 
times even more than^woek. It could no longer l e a doubt- 
ful fact ; for on examffing the talcs and glasses I found them 
covered with different beautiful patterns, which had proceeded 
from all the specimens accidentally throi^on the surface ; and 
so opposite is the jelly-like appearance cWhe new proptagatinn, 
to the white one presented to examination, that it is not possible 
to mistake them, or to take one for the other: the lines, indeed, 
are always white, but the flowers and leaves, I find, require 
wore than a fortnight to become so: and such is the glutinous 
power with which they stick to the glass, that nothing but soap 
and sand can eradicate them ; nay, even a knife is sometimes 
required to scrape the wreaths off, as they absolutely almost 
indent the talc : yet so high do they He above the surface, from 
the quantity of leaves and flowers in the bouquets, that they are 
easily injured. But great care should be taken that a confusion 
is not made between the white lines of the increasing vegetation 
and those that are formed by cracking the talc, for 1 have now 
diaeovered that they are very much alike : however, it is the 
lines only. It is better thiMrefore to take it on glass. My 
glasses are absolutely covered with beautiful patterns, and the 
apeelli^ens wifl not only increase from the ends, hut some wil^ 

. . / augment 
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mgmeni their bouquets, both aliove aiul under (if not fixed too 
close to the glass) , wherever moisture has prevailed ; but 1 have 
never seen any part of the wood groiv; it is merely the 
leaves and ffbwer^.with the double line, which is certainly a di^ 
minutive thread^^ the line of life. That this matter on the 
glass is a c6ntinu(i0im of the vegetable life^ and fig, 1. a prior 
formation of the preceding year, I canvot doubt. I believe also 
it is merely the corolla, pericarps and pistil, that carry the 
appearance of a flower in the stripes. I have generally found 


them roundy oval, 


or some form like this : but 


so extremely diminutive that it is impossible the flower should 
(I think) contain any thing more than the parts I have named, 
and perhaps the stamen cases \ and if it is a prior formation pro* 
truded the preceding year, it is reason enough to account for 
the different ingredients of the flower being all made in a separate 
place; — for, being composed of such various and dissimilar parts, 
might not the juices intended to form the pistil be highly de- 
trimental to the pollen? and thus with the rest. Hence probably 
the extreme pains Nature takes to divide the various liquids^ ne- 
cessary to vegetable life, and the uncommon arts resorted to to 
prevent the possibility of their meeting, by confining them 
within layers of cylinders without any means of communication. 
Tliis law' is so evident and universal, tlmt it is generally the first 
idea with which a dissector is struck, as it is most plain and po- 
sitive in every plant^Du Hamel observed it, and has given a 
print of it ; as \vell tPDu Petit Thouars. 

If, therefore, we suppose this part of the flower presented in 
fig. 1. to be a prior formation, it is most probable that it should 
be protruded in a separate slate, from the pollen and seeds. I 
have accordingly laid it down in this manner. 

The corolla, pericarp, and pistil, formed tlie first year, and 
followed the next by the insertion of the heart of the seeds and 
the pollen ; which when so far ready rise up from the root in a 
different part of the stem, and after various preparations, regu- 
larly to be traced from point to point, enter the pericarp, where 
the formation of the flower is. complete, and where the whole 
process terminates, by tite displaying their scents and beauties 
in the open air, . > 

The flower-riud and leaf -bud therefore must be only intended 
for the receptacle of the unfinishei^ flowers and leaves, the place 
in which those parts are completed, and acquire the last finish to 
their respective forms. The flower-Btd, when at last fixed in 
its proper place, is followed by the flowers wfiich were formed 
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the preceding year, now entering the flower-bud for the rirst 
time to complete their forms ; by the heart of the seeds when 
ready, dTa\ving themselves into the pericarp by means of 
the line of life, witli which they are tied ; and the pollen pow- 
der into the stamen. The whole then closi^, till near the time 
of fructification ; wlien the enlarged fiowerrf'w<ltniing new stalks 
(again leaving the flower-bud wliich falls off, being scales only) 
the flowers shoot up into perfection; — then the seeds fill up 
their heart, acquire their outward part ; and when the flower 
dies, they soon complete their cover, and drop into the earth. 
The leaf-hud also, by taking in the leaves, aiid completing their 
edges and upper cuticle (being evidently an after process), and 
thus gave the idea of their being formed there: nay, I have rea- 
son to think their pabulum is also a late formation, the bark- 
juice being then undoubtedly propelled into the leaf-hud. 

Thus this new discovery only more completely establishes all 
the facts I have hitherto made known of the formation of plants, 
and confirms some of the propositions I ifrshcd to prove; viz. 
that the seeds, pollen, and flotver-biidy are formed in the root: it 
shows that also the jiower-hud and leaf -bud are a totally different 
substance from the flower and leafi and that the account I have 
before given of the passage of the flower-bud through the W(X)d 
is a real f act ^ and which this new discovery by no means invali- 
dates. Indeed, it accounts for some trifling contradictions that 
did not quite assimilate, with the general plan, and for some 
difficulties I could not hfore umlerstaiuL The first was the 
earliest separation of the Jlower-bud and flower, when in the 
root, as every author and every prejudice hj^d taught lue to seek 
the flower in the flower^hid, ' Now this ptior formation com- 
pletely clears the whole, and show's that the flower-bud was merely 
intended as a case to perfect the flower, not to commence it. 
How beautiful are they now made to meet, and the flower to 
enter there for the reception of its various ingredients ! In the 
second place, it showed that what I took for the first commence^ 
ment of the leaf was the weaving of the scales, and the finishing 
the leaf : indeed, I never before could account for the little 
branches of extremely diminutive leaves I found also in tlie leaf- 
bud, with the loose fibies weaving other parts: the latter were 
for the scales^ the former the real unfinished leaves : while the 
teaf-bud is certainly formed in the bark^ as I have before shown. 
Thus, though the whole has been discovered by detached pieces^ 
it all aiTanges itself in a perfect regular manner, and, like a cut 
map, each part fits into the pkee appropriated for it. If this 
does not, prove it true, I ^now not what will, since perfect con- 
sistency^belongs to God alone : and I feel thoroughly conscious of 
my inability to produce or invent such a plan. In short, every 
• additions 
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aildltional discovery, and evey new view we take, prove^ that of 
the form and proceedings of vegetable life we before knew 
nothivg; all oiir facts have proved fiUe; all our conjectures 
mistakes^ and that we mu^st begin by banisiiing every former 
idea that respects the real nature of a vagc tahle; except the 
inimitable and \ve|||Qfeserved sy^iem^AiA t!ie observations 

of many authors 671 seedij which have been really dh^cted. 
As to the nomen cluUire anil general arriingeinent of plants, and 
all that part of botany, I toucli not on tlieni. — I respect them 
as I ought, and only admire. All this will, I fear, appear bold 
language, especially in a woman: but it is necessary sometimes to 
be bold in the cause of truth ; and I am assured I am defending 
it. That no person hadjever torn down a plant for examination, 
or followed a j)lant in the interior from day to day, and from 
year to year, \ •o.m perfectly per^uaded\ and these progressive 
steps are the only means of coming at the secret of nature^ 
and viewing the rising of its seeds from the first moment of their 
protrusion in their mother’s womb, and the formation of flowers 
from their beginning. But let me not be misunderstood: — 1 do 
not mean to say that Innumerable mistakes will not be fouml in 
this general plan of the foundation of plants. As I enter into 
the details, I have no doubt there will. But I have watched 
with such carefulness, that I hope tht'y will be feiu. Hitherto 
I have been most foi tunate in not discovering one gross error ; 
since I am so particular not to declare a truth till I have inves- 
tigated it in so many ways, and placed it in so many different 
lights, that I hope the mistakes will not be serious at least. The 
present truth would not (but for so kind and perfect a voucher) 
have made its way to the public notice till next year. 

It is most curious, that in examining sea weeds I have also 
discovered the flowers and leaves either filling up the midrib or 
concealed between the cuticles : but they do not run from the 
root upwards, they are divided into little separate plants with a 
sort of root to each. See fig. 9. the fuCns bulhosus^ where they 
are to be taken from the midrib by numbers, as when that is torn 
tip a number fall out, and will grow on the glass as long as you 
please to sup])iy them with drops of salt water administered with 
the fingers. They grow also in the |||terior of the dulse, or 
fucus pinjiatifidus •, and if the coralline is first taken oft by 
scraping it with a knife on each side, the flowers will be plainly 
seen; for, thin as the dulse is, it is covered by a double coralline 
and many layers of net, besides having the young plants in the 
interior. These evidently take 4heir nutrrment from the lumps 
of jelly which forms their apparent r<jpt, wdthin which g^rows also 
a small piece of sea weed — the wnlile appearing like Mocha 
stone or Egyptian pebble. (See fig. 8.) ^ 

* A 
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At the beginning of this letter, I said that the curious forma* 
tion just discovered, agreed u^ith the general laws of nature in 
the mineral^ as well as animal world. But I should rather, 
perhaps, have said “ they a*ppear to agree*.*^ 

I shall now explain what 1 mean by the asaiEart ion. — All metals 
when first shooting carry the appearance Vind flowers* 

But when examined they are always to be ^ided into the re- 
gular forms belonging to each separate metal^ as octagonalSf pen- 
tagonals, &c. &c. though they carry the appearance of leaves 
and flowers: as is seen in the arborescent silver oxq from the 
mines of' Poiosi; — in the coinnioii iron ore, when combined with 
salt, at Dawlish; — in the arborescent copper, and zinc tree. 
But they are all (as I said) to be reduced into their primitive 
formSy and it is merely by their diminutive size, and their at- 
traction for each other, that they carry the appearance of a 
branch. 

But 'in mimal life by what principle arc they made to receive 
the same form ? I have seen the scale of a^jeetle when broken, 
recover and renew itself hy the same means, forming branches 
thicker and thicker, tdl the whole became one mass ; yet never 
growing l>eyond" the boundary line given it, the creature being 
confined for r. few days, and regularly examined in the micro- 
scope, till the whole scale was completed and restored to its per- 
fect state. I found also a shrimp with ])art of the claw broken, 
and evidently renewing in the same inanuer : hut it appeared 
to me to resemble the metallic manner : that 4$, to bo divided into 
octaedrons rather than the coral form of lime : but part of it 
had grown so thick it was difficult to develou the exact ’’hapef. 
A fly also, while I detained it in confineineir|> had a part of its 
wing restored in th^ same apparent way, and one part of it 
(some moisture oozing from the interior) absolutely grew after 
the creature was dead. But I had some most curious trials re- 
specting a butterfly that are most wonderful, but long for 
this place. But if any ftaturafist will try these experiments, he, 
will, 1 believe, find them just and correct. 

* Some iiqus'fortis 1 had by me, became, in dimlmng enppery not of a 
blue eohuTf but ^ fine green; but aidding the mercury, it scion changed to 
a beautffukkloe* and made admirable mixture ; fur it might be seen 

to vegetate tn a few minutes iimef and produced in a few hours vig6rous 
branches of two inches iu length : when the branclies are formed, it 
exactly like Mociia stone. The experilbent is certainly iiuportnut, a>,ex- 
plaining how raroiheations are prodn^ln the fissures of skte, flint», 
Florentine marbles ; and, perhaps, evui in their very substahee at 
the time of their formation, by the interniixture of saline and metalline 
also hpw metals dissolved by and incorporated with the sa^ 
Une juices of the .earth are forn^ into branches and seem to vegetate. 

f Of tbbagh belonging to animals, must be classed as of the 

|||rl^/aa)|jiivS>ible into the forms that sort of lime adopts*. 

Still 
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Still the vegetable draws its source from a totally different 
power, from the vilalily of that line on which its life and ex- 
istence depend. When the wing of the fly grew, it was visibly 
from the juice, and l>egan where the juice fell, and joined itself 
to the vviijg aftcr^^^* But the vegetable requires two things, 
the double lineaH^ liquid, without which it cannot increase: 
for I have.watch^PPth care where the juice was when no line 
came to it, and it evaporated w^ithout any increase ; it is there- 
fore merely the effect of the moisture on the continued line of 
life, that creates and excites it to further growth, and the con- 
tinuation of vegetable life. 

I am now going to undertake the leaf and Va- 

rious dissections will be placed before the public, which delinea- 
tions will, I hope, clear up the whole of this subject, and make 
it impossible for the most unbelieving really to doubt the facts 
I have shown. 1 shall pursue the inquiry in a regular series, by 
taking the buds from the first of their appearing till they burst 
out into leaf and flo\«er; — ascertaining every three or four days 
the contents, and taking drawings of them every week. For 
this purpose, I shall fix on the asn, the lime, and the oak. I 
.sliall also begin this week with the sea-knle and cabbage, to as- 
certain the interior fiower of the herbaceous plants, — and the 
result will all be laid before the publk . 

I am, sir. 

Your obliged servant, 

Dawlioh, Sept. 129 ,, lOiO. A«N>:s IbBKTSON. 

Descript i(m of the Plate, No. 3. [Plate IV.] * 

Fig. 1 . A speciinen of the wood of the ettpressus cut longU 
IndinalUf. 

Fig. 2. A specimen, of the matter which grew on the glass. 

Fig. 3. Thit which increased fn^i fig. 2 in three days. 

Fig. 4. The specimen which was drawn and measured for Sir 
William Herschel's inspection. ^ 

Fig. 5. The same specimen of the w'ood of the Scotch fir, 
which increased on the glass fiom fig. 4 to the present size. 

Fig. 6. .A specimen of the wooA* of t|| cupressiis ctjt hori- 
zontally. 

Fig, 7* A specimen of an hei^^aceous plant cut longitudinally. 

Fig. 9* A specimen of tltie fucus Imlbosus growing on the 
glass. - > . 

Fig, 8. A specimen of the [urns pinnati^m. 

The herbacjeous plant has its flower running up from the rbot 
inclosed within a circular vessel : whicti is not the case in trees 

« or 
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or shrubs (see fig. 65 aaa)^ but it is very diflicult to make them 
appear within. 

t4t Mrs. Ibbctsoii i- mucli slv^ckcfl at a double mistake made bvlierrc- 
speciini; the scale of tlie thcriiioiiicter, wlueh (p. Ui i, Sept.) 

of which not heinii oeeustoined to the scale, aiul ||j||||havii^ her books with 
her, she was deceived hy rlu person to whom It however only 

makes the assertion respecting the heat the more imjpssible to be believed. 

In Mrs. Ibhetson’s last coniimimcation, }>. ir,l, lino 25,yhr “ higher 
regions” read “ ion cr regions;” and in p. Vdoj/or^^ approaches’' read “ap- 
paratus.” 


LVII. On Sir lluMPiiR-Y Davv’.s Sufe-lamp^ and on Flame. 
By J. MuRttAV^ JV/.D. 

To Mr. Tilloch. 

Sir, — It has always been my most anxious wish to combat 
whatever doubts I may liuve found to exist on the perfect secu- 
rity held out to the miner by the continued use of Sir Humphry 
Davy’s safe-lamp. 1 have clieerfully descended into the abysses 
of the mine to exhibit my unshaken confidence in, and entire 
conviction of, its safety. 

That on its introduction prejudice did exist, cannot be denied; 
but this, the olfspring of ignorance, was soon dispelled by the 
beam of truth. It is difficult to believe that any one nurtured 
in the patlis of science can for a moment honestly doubt of the 
sufficiency of the security. Let tliein with me enter the mine, 
that we may rejoice together. • 

The exlnraordinary phi^nomena presented by this discovery 
were on their aiinounccinent rashly questioned, and I am glad 
of it. — f^ires acquirit eundoJ^ The most sublime discoveries 
that have adorned the annals of science have hadAeir ordeal to 
pass, and they have risen with livelier loveliness fr* the cruci- 
ble of trial. 

In my experiments in the mine I have ventured to place 
the lamp in the jel of a blower :~t\m would seem to contradict 
the exjaerimeuts of Heines. In the Dee Bank Colliery, 
when the fire-damp was flaming in the cylinder, I projected 
against it a quantity of that highly inflammable powder called 
lycopodium; but even this had rio^other effect than to increase 
the intensity of light. Like an enraged and imprisoned tiger, 
it simply gratified the admiring eye with the form it presented 
and beauty of its appearance. With this shield I could en- 
counter the fire-damp in its most terrific form : and when my 
services in the cause of humanity arc demanded^ 1 think 1 shall 

not 
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not ]yt found to shrink from the rec]uirement ; — and it would 
rest lightly on nje, for the <luty will ever please. 

IMr, Holmes says that the sentiment excited in my mind by 
the sublime discovery, should have been applied to Dr. Reid 
Clanny, and not ti)Sr H. Davy. My former oi)inion, however, 
remains uiK*himg||||||^Iuch as I approve Dr. C’s exertions in 
tile good cause, will not be said that his ir.veiition is at 

all coniparablo with the instrument projecled by Sir II. Davy, 
for the operations of mining. I would not willingly olteiid Dr. C. 
by hazarding any thing which would detract from its merits — 
valeat quantum valeie potest — and yet I must, in deference 
to Mr. Holmes’s opinion, still say, I feel convinced that Dr. 
diinny’s lamp and the beautiful and perfect instrument of Sir 
II. Davy ought not to be associated together, nor ever mentioned 
at the same time, 1 cannot otherwise appreciate the former. — 
Independent and essentially distinct, it is unfair to support its 
pretension by an endeavour to weaken the suffrages so honestly 
won by its distinguished author Sir Humphry Davy, — a discovery 
beautifully illustrative of his ingenuity and unwearied persever- 
an< e and assiduity. I heartily accord with Mr. Children, that 
it is not novelty^ a boyish plaything, which has won our ad- 
miration. That it will be permanent too, I with this excellent 
chemist firmly believe; and may hazard, without tlie prophetic 
e} e, to pronounce, that it will live to the honotir of its discoverer, 
wlieii vve who now exist shall sleep witli our fathers; and, to use 
Sir H’s owui language, “ it will be illustrated by discussion, and 
be exalted by time.’’ It is indeed not novelty that attracts our 
regard : we are arrested by a discovery as extraordinary as it is 
important. It points to humanity for its object, and our hopes 
beat high ; and in the tone of our exultation we will remember 
tlie discoverer. It attaches the signet of experience, and vve are 
satished. — What would \vc have more than this? 

We may nc^ fearlessly approach ^he prison which confines 
the flame of tliPfere-damp, wondering at its greatness, and con- 
fessing our astonishment at the simple means by which its mighty 
energies are siiixlued and made obedient to our wants and wishes; 
a simplicity which recommends and endears it the more.— And, 
oh ! if possible, let no hallowed prejudices prevent its immediate 
and universal adoption ! Should not legislative enactment here 
step in, and raise the voice of authority ? 

I feel myself highly honoui^ed by the handsome manner in 
which Mr. Cliildren has been good enough to jnention my name 
in his admirable paper, written as a commentary on Mr. Long- 
muir’s remarks. 

The idea suggested, as explanatory of the phaenomena of the 
wire-gauze, by a writer in the last number of the Annals of Phi- 

• losophy^ 
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losophy, is made void by my experiments with parallel rods not 
intersecting to form meshes. 1 am happy to afford you a cor-^ 
rcct solution^ the inference of actual experiment. In the results 
of the experiments detailed in a former number of the Philoso*- 
phical Magazine, 1 have stated my beliefJ|M^ the phsenomena 
were neither electrical nor magnetic. IJHfeat if, the rod in- 
troduced into the flame of a candle apprmllEle the wick, it is 
invested with a cloud of aqueous vapmr, which Jills up the 
chasm to which I have alluded. This emanation of acjueous 
vapour will suffer condensation by contact with the meshes of 
wire-gauze cooled by the ambient atmosphere ; flame cannot 
therefore run this gauntlet— for, in fact, the meshes are filled up 
by a transparent screen of aqueous vapour. The cause of the 
interval between the surface of metal to which I have in my for- 
mer paper referred, is now completely end satisfactorily solved. 

I have made some experiments with flame — the atjueous par- 
ticlesr seem chiefly disengaged from the sides of the cone of 
flame. The upper part of tlie spire evolves the charcoal and 
heated gases. Sir H. Davy observes, that if burning phosphorus 
is introduced into a large extent of flatning alcohol, its flame 
will be seen within that of the other : but I observe, if the base 
of the flaming cone is from one to two inches diameter, that 
both sulphur and phosphorus, wdien plunged into it, previously 
Ignited, are severally instantly extinguished; nor does mtassium 
even burn in the interior. 1 have supposed that probal^ly, when 
a larger surface is employed, the uneven undulating surfoee might 
occasion chasms, through which the exterior air might enter and 
support the flame : indeed, the following experiment is analogi- 
cally in favour of the opinion. I adopted a valve opening up- 
wards into the cone, and when the alcohol was burning,, little 
puffs of air broke through the lateral surface of the cone. 

1 am, with high respect, sir, 

Your very huml|i| servant, 

Stranraer, N. B., Oct. 10, 1816 . J, MuRRAV. 

P. S.— Respecting the ignition of gunpowder by flame, I sim- 
ply alluded to the introduction of it on a slip of ivory into the 
cone.^ The cone of jdaine is not a solid or uniform mass, but is 
hollow within ; — this is proved by pressing the apex by a plate 
of glass, and looking down through it y the mantle of flame sur- 
rounding the wick will thus appear not much thicker than a 
wafer. J. M. 
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LVllI. Ahlract of a Memoir by M. Lkopolb ran Buctt on the 
Limits of the perpetual Snows in the Norili^^ 

The determination Qf the absolute height of the perpetual snows 
in different ]atitu(il^|i one of the most important branches of 
physical geograpm^Kheight depends essentially on the climate 
or mean teinperat^||||^ach plaee ; so that in order to attain the 
laws of the distribution of heat at the surface of the globe, it will 
be sufficient to know the height to which vve must ascend under 
different parallels in order to attain the limit of the snows. 

The observations made under the tropics by Bouguer and De 
Humboldt, those of Saussure, the determinations not less precise 
of M. Ramond in tlie Pyrenees, ~have proved that near the equa«* 
lor, as in the temperate zone, the lowermost limit of the snows 
agrees sufficiently with^be mean temperature. This is not the 
case in the north of Europe, where, according to the most recent 
measurements, the limit of the perpetual snows is more elevated 
than one could have supposed from the mean state of the ther* 
inoinetcr : besides, it is in Norway only that we can immediately 
observe it. Although the mountains of Sweden are numerous and 
very high, they attain almost no where the height of the perma* 
neat snows ; so that this phssnomenon is in that country as much 
unknown as in the greater part of France or Germany. 

'fhe observations of M. de Buch were made upon several peaks 
of that vast idiain of mountains which divides Norway throughout 
its whole length, and extends without interruption from the 58th 
to the 7 1st degree of north latitudef. The peak of Saletinds, 
the etevation of which above the level of the sea is 1794 metres, 
exceeds very little the limit of the snows : M. de Buch fixes it at 

^ Ahanles de Chimic et de Physioue for June 1816, tome ii. p. 183.— 
Thib intc>re.«iting paper was read oy M. de Buch to the Institute in March 
1810; but it was not printed until 18*6: at the conclusion of a French 
translatfdh (by M^yri^s) of M. ^ Buclfs Travels in Norway and Lapland, 
We regret tbat tiimuiits of dusjbbrnal compel us to abridge the present me- 
moir ; w^Have taken care, however, to suppress nothing important, and have 
adhered as closely as possible to tlie words of die author. — Note HUssrs, 
Gatj Lumc, attd Arago^ editors the AnniUet de Ckmieet de fhysique* 

f This chain vields to very few mountains in Europe in point of height, 
and surpasses them all by its extent and mass. W.|i^ we traverse tb%Alps 
or the f'yrenees, and scarcely arrived at the Passes we commence sndd^y 
to de^sce.nd, we know of no pass exceeding a league in hrcadch. On the 
Long Field In Norway, on the contraiy, when we have ascended a valley tp 
its origin, we see a platfortn of ridge strotchiag out, the height of whum » 
almost every where 1400 merges above the level of the sea, and tlie breadth 
eight, ten, and even twelve leagues. It is impossible traverse the chain 
in one day : the inhabitants of the west side, who must pass over these de» 
serts to go into the eastern provinces, are obliged to pass the night there, 
at the risk of losing themselves in everlasting mists, nnil perishing of cold in 
tJie midst of tempests and whirlwinds of snow.— M. de jBnvk. 

Vol. 48. No. 222. Oct. 1816. T 1690 metres^ 



290 Alsiraci of a Memoir on the Limits 

1690 metres, the latitude being about 61®. This height is less 
(only 1597 metres) in the chain nearest the sea, which is called 
Folge-Fonden-Field. Finally, the Mclderskin,^ still nearer the 
ocean, qonstantly retains the snow, and yet its peak is 209 me- 
tres belotv the limit at which we observe J^same phienomeiion 

the Great Chain. 

In order to account for this gradual of the limit of 

snow in proportion as we approach the ocean, M. de Buch re^ 
markso that the prevailing winds on the coasts of Norway are al- 
ways south-west and south ; northerly and easterly winds are there 
infinitely less frequent, and feebler. Now the former come from 
the warm regions : in passing over the sea they are saturated with 
humidity ; but being soon cooled by the continents, a part of 
the dissolved water is precipitated hi the form of mists, clouds, 
and, finally, of those torrents of rain which inundate the islands si* 
tuated along the shore the sun penetrates but rarely this almost 
perpetual bed of cloiids, and its rays warm the ground but slightly ; 
the temperature of the warmest months ought consequently to be 
less near the shores than in the interior, where the sun during 
the long days of summer exercises a great influence. There is 
therefore every year less snow melted on the mountains which are 
near the sea; and the limit at which it keeps unmelted ought to 
be lowered much. 

Another cause, of which Saiissure had already perceifed the in- 
fluence, is the mass of mountains. If the snow occupies a great 
extent, it lowers considerably the temperature around, and thereby 
prevents the lower snows from melting at elevations at which it 
would melt on isolated peaks. M. de Buch finds in the form and 
situation of the chain of Fondeu Field, something on which to 
found a fortunate application of those considerations to the re- 
markable phaenoinenou which he wislied to explain. 

If we quit the countries just mentioned, and proceed 10 de- 
grees further northward, i. e, to the. extremi ties :pf the Buropeau 
continent, we expect to meet with the snow limit almost at the 
surface of the ground ; but the general aspect of the eountry soon 

> There never falls at Bergen in the space of a year, less than 60 inches 
of rain, and frequently 02 have beenknoxvn co fall ; whereas atUpsal, in the 
latitude, hut in the interior, tlie annual quantity of rain does not exceed 
li inebes. The currents of heated and humid air which produce these 
great diflerences also exercise a remarkable iu9uence in the gravity of the 
atmosphere. M. llertzberg of Kynservig, by using excellent syphon baro* 
meters, never saw, for ton years, the mean atiimal height of the barometer 
exceed 23 inches and half a line (0*7592*”). I’his reSult is confirmed hythe 
observations of M. iitroem, under the 6dd degree, and by those of M. 
§9l^ttc in the 08th ; and it will appear still more curious to learn that at l\‘- 
tersburg, Abo^ and Stockholm, in the Baltic, the mean amitial height of the 
' tSilUpieter frequently rises to 28 inch.3 iin.-07646*”«-^.^. de ]iuch. 

' ' shows 
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allows that this is not the gase. We find, in' fact, under the 70th 
degree of latitude, fields and gardens well cultivated; a numerous 
population also covers the shores of the’ great arms of the sea, 
and beautiful forests gi’ow in the valleys. It is towards the ex- 
tremities of Laple^llkj^t the immense chain of mountains of Nor- 
way divides and disappears. One of the latter peaks, the 

Akka*Sokki, sitiil^Pin the interior of the Gulf of Alten, was 
not covered with snow when M. de Ruch ascended itpn the 16th 
of Angust 1807, and nevertheless, according to the barometrical 
observations, its height above the is 1023 metres : but an ad- 
joining mountain, the Storvauds Field, retains the snow the whole 
year; its height is 107 1 metros : — hence it results that in the 70th 
iiegrec the limit sought ought to be nearly 1060 metres. This 
height is, as we see, considerable ; it equals that of the Puy du 
Dome, above the ridge of Clermont, and surpasses the height of 
the principal mountains of Germany. Henceforth we ought no 
longer to be' astonished that at the level of the sea, i, e, 1000 
metres below the snow limit, vegetation has still some vigour and 
the forests extend to great heights : besides, the heights at which 
the various species of trees and shrubs cease to grow are very 
clearly defined. The limits of the pines and birch- trees never vary 
beyond 30 metres, and exhibit themselves like lilies of deinarcatibn 
cut along the sides of the mountains. We dwell upon this obser-» 
ration (in all respects so curious) the more forcibly, as M. de Buch 
made use df it to determine the snow limit at the North Cape« 


The following is the table of his results : ^/cties. 

The Pine {Pinus sylvestrU) disappears at 237 
The Birch-tree - - 4B2 

The Myrtle {Faccinium Myrtilhs) - 620 

The Mountain Willow {Salix mynirnieb) 656 

The Dwarf Birch ( Betula nana) - - 836 

The snow ceases to melt at - - 1060 


There is therefore a difference of 245 metres between the limit 
of the pine and that of the birch-tree, and 578 metres between 
thelimit of the birch-trec and the snow limit. These relative 
differences are the same in Norway and Lapland, although the 
absolute heights of tlie limits are different. Thus we see the pines 
disappear at 980 metres; we must rise to 1225 metres = 980 

+ 245 in order to find the limit of the ,and the snow limit 

will be at 1803 metres 1225 + 578. 

We might easily, by setting out from these data, determine the 
height of the snows oii the remotest islands towards the frpzen 
sea; although, considering the little elevation of the mountain, the 
snow does not remain the whole year. Thus near Hammer 
the last city of Europe to the northward, we find bir^b-ttws 
under the form of weak shrubs at a height of 227 metres;-— at IWa- 

T2 * geroe 
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geroe (the island where Cape North ja) we see no traces above 
lf30 metres : the snow limit will therefofe be 805 metres =5 227 
4-578 at Hammer Fest, and 708 metres^^ 578+130 at Cape 
North. The rocks of this last point are o^y390 metres high, so 
that it would require 318 metres more liankr that the snow 
shoi^d not melt in summer. 

One remark of great truth we owe toWvde Buch^ namely, 
that the snow limit ought to depend chiefly on the temperature 
of the months during which the ^nows usually melt ; so that it is 
not the mean temperature wjiich determines iu height. Thus in 
the interior of the Gulf of Alten, the mean degree of the thermo- 
meter is less than at Cape North*, and yet the snow limit there 
is much higher. This is because one and the same mean annual 
temperature may result from very different monthly mean tein- 
pen^taires; as we may be" convinced by the subjoined table, which 
pr^sents^ month by month, the mean temperatures of Mageroo 
(an island of Cape North}^ and of Uleoborg, under the parallel of 
Torneo. 


eroe. 

- lat. 74“ 

Uleoborg, lat. 65' 

January, 

- 5-5“ 

- -- 13-5“ 

February, 

- 4-9 

- 10-0“ 

March, 

- 4-0 

- 9*9 

April, 

- 1-0 

~ 3*2 

May, 

+ 11 

+ 4*9 

June, 

+ 4-5 

+ 12-9 " 

July, 

+ 8-1 

+ 16-4 

August, 

+ 60 

+ 13-7 

September, 

+ 3-1 

+ 80 

October, 

00 

+ 3-7 

November, 

— 3*5 

~ 5-2 

December, 

— 3*5 

- 10-2 


Mean result =s + 0*03 =r + 0’63 

We see that the definitive mean temperatures of the year differ 
little from each other in these two places, and yet the mean of the 
positive temperature rises at Uleoborg to 10^, whereas it does 
not go beyond 4^^ at North Cape^ Those considerations add to 
the interest which ought to be excited for the determination of 
the snow limit: — if its height in factiis only regulated, as we have 
said before, by the summer temperature, it will become in some 

. The mercury often freezes in the open atr at Alten, but never at Cape 
N^rtfa. The chenuometcr falls every winter at Alten to 25® below zero.^ At 
North it is only — 12% or at most — 15®, and —17 05 is the eatreoie 
Thus the sea never freezes in those regions. VV^c must SO or 30 
.;|^MBagues from the latter promontory before we see the islands of ice, and 
9im ikoy are very far ofl in the boroou,— iH. de Such, 


respects 
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respects a'measure for thV^strehgth of vegetation, which must de- 
pend only on temperatures above zero. . 

The height at whic]^ the perpetual snows are found under difr 
ferent latitudes, aq4:the distance from their limit to that of the 
trees, have been l||||||^iy the subject of a profound discussion iii 
the ProlegomenaWKstrihUione Geographica Plantamm of M. 
de Humboldt. shall give in a future number of the Annales 
de Chimic et de Physique an extract of that part of the work 
which contains some new and ingenious considerations on the dir 
rcction of isothermal lines. At pretsent we shall confine ourselves 
to such of M. dc Humboldt’s results as refer to the interesting 
question which is the subject of the article. 

1, Between the tropics from 0^ to 10^ latitude in the cor- 
dilleras, of the new world, the limit of the snow = 4795 metres 
(2460 fathoms) . The mean temperature of the air at this height 
is not zero, as Bouguer and after him all have admitted, but ra- 
ther + 1*5® centigrade. 

2. Between the parallels of 19® and 21® of north latitude, 
Mexico, at the entrance of the torrid zone, we find perpetual 
snow^t 4580 metres (2350 fathoms)., 

S« Under thetemperatc zone, on Caucasus lat. 42® — 43®, the 
height according to Messrs. Englehardt and Parrot is 3216 me- 
tres (1650 fathoms). 

4. In |he Pyrenees (lat. 42°i-— 43®), M. Ramond finds the 
permanent snows 2729 metres (1400 fathoms^). At this height 
the mean temperature of the year = — 3*5®. 

5. The 

* We might have been astonished to find a diflTcrcnce of 487 metres (560 
fathoms) between the height of the snow on Ciincosus and the Pyrenees, 
almost under the same pai’allel, if the discussion to which M. de ihich de- 
votes his memoir had not shown how great is the influence of local circum- 
stances. The following passage, taken from a letter, now very old, of i\I. 
Ramond, will have the double advantage of aflfording a considerahle degree 
of certainty as to the determination of altitude which the text contains for 
the Pyrenees, and of making known die peculiar causes which in this chain 
render the observation diflicult. 

“ I have remarked that the inferior snow limit descends lower the higher 
the mountains rise, and that the mountains which form the skirts of a chain 
are deprived of snow at a height at which the centre mountains are covefed. 
Thus the Peak du Midi, although 2935 metres (150S fathoms) high, has 
A })ermanent snow, if it is not in a ravine exposed to the iiorili-west, and 
still it disappears in warm summers. Neouville and Peak Long have perma- 
nent snows at 2826 metres (1450 fathoms) only, and these snows contain 
glacicres which never appear above them. But in order to have the charac- 
teristic limit of the Pyrenees we must go to the ce/itre of the chain, t. e. to 
the environs of Mont Ferdd, Marbori^ and VigueMale. I remark as follows 
in places favourable to those kinds of observations .'—there are carj^tsof 

J ermanent snpw above the Port de Phiede, Cot de Nhcelle, th^ lake dr 
^trdUf and above the peaks of Port de Garvarniap The mean esdmnte 

1 
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5. The mean of the observations recently published by M. 

Wahlenberg gives for the snow region in .the Alps (lat, 4S°-| 
—46®^^) 2670 metres (1370 fathoms), height the mean 

annual temperatures —4% the mean of wmter is— 10®, that of 
summer + 6®. 

6. Tlie mean temperature of the year, Ijpie height at which 
M. de Buch has fouiicl the limit of the snows under the 68th de- 
gree of latitude, is — O'* j that of winter = —20*5®, that of summer 
+ 9-5«. 

From the parallel of Popocatepec in Mexico, to that of Etna, 
the inferior limit of the snow has not yet been determined by 
direct measurements. According to the researches of M. de 
Humboldt, this limit, by the latitude of 28*17®, which is that of 
the Peak ofTehcrifte, must be 3800 metres (1950 fathoms), but 
the height of this ridge is only 3711 (1 904 fathoms) ; so that if it 
is clear of snow during fiummer, it is less on account of being 
heated (as was thought) by the volcanic fire, than on account of 
its elevation, which is not considerable enough. 

In order to show how much this department of general physics 
has gained latterly by the researches of travellers, we shall sub- 
join the heights which Kirwan and all subsequent authors assign 
to the limits of snow, and hy their side the results which have 
been furnished by direct observations ; 


tatitude. 

Height of the &ww Limit 

Height of the Siiote 

from actual ohservation, 
metres. 

according to Kin 
metres. 

O'* 

.. 4795 

.. 4783 

20* 

• . 4580 

.. 4186 

45° 

. . 2729 ■ 

.. 2343 

61° 

.. 1690 

• • • • • • 

62° 

1582 

.. 943 

65° 

• • • • • • 

766 

67* 

1169 

• . . . » • 

67i° 

. . 107» 

619 

70* 

1060 

• • ...» 


of these elevations is about 2632 metres, (or 1350 fatbonib), and all thinps 
considered, 1 do not think it ought to be hxed lower : perhaps it rnay even 
be carried the length of 2729 metres (1400 fathoms), for below tiic 
carpets of snow are not continued, and their being imiintaiiied depends on 
local circumstances, of ravines, or exposure, &c. ISesides, nothing is more 
diihcult tlian to establish this fact in the Pyrenees, because the whole cen- 
tre of the chain is composed of mountains vertically broken : there arc 
no moderate slopes ; the snows roll down and form heaps which re- 
warmth of summer by their thickness, whilst the heights, whicli 
be covered with them, are bare.'' 
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LIX. On Cast Iron and Steel; with Experiments to ascer- 
tain whether Macanese may be alloyed with Iron. By 
David Mush£T^\^9. qf Coleford^ Forest of Dean. 

■^jL To Mr. Tilhch, 

Sir, — As soon the following analysis of Swedisli iron and 
steel, by Bergman, was generally known to the iron- trade of this 
country, an expectation prevailed that by combining manganese 
with the ironstones or iron ores used at our own furnaces, or by 
the discovery of an iron ore already combined with manganese, 
a quality of cast iron would be produced, tliat might be manu- 
factured subsequently into bar iron fit for making good steel. 


Cast iron ^ ,, * * - \ 100 parts. 


Plumbago 

• • 

2-20'| 

Manganese 

• • 

lS-25 

Siliceous earth * . 

e • 

2-25 

Iron 

• a 

80-30 

Plumbago 

• • 

•50^ 

Manganese 

e • 

15-25 

Siliceous earth . . 

• • 

•60 

Iron 

♦ • 

8365 

Plumbago • • 

• • 

•12' 

Manganese 

• • 

15 -25 

Siliceous earth • • 

• e 

•175 [ 

Iron 

e t 

84-788 j 


Steel •• Moo parts. 


Bar iron 


I am not aware of any regular scries of experiments having 
been performed on the large scale, to justify the general expecta- 
tion. The late Mr. Reynolds used manganese, not in the 
smelting furnace, but in the subsequent operation of refining the 
cast iron, doubtless with a view to effect a combination of the 
metal of manganese with the iron, corresponding to the above 
analysis. The steel manufactured from this iron was in point 
of quality, 1 believe, superior to any formerly made from coke 
iron in this country, but 1 believe that no direct experiment 
was made to ascertain w'hcther any metallic manganese, and 
what quantity, became united to the iron. 

Steel-iron and steel have since been manufactured to some 
extent near Uiverston, not with coke but wood charcoal, and 
the quantity or fitness of the iron for steel- making attributed di- 
rectly to a portion of manganese in the ore. 

In the above analysis there is a decided anomaly, which of 
itself would be suificient to lead to a suspici(>n of the accuracy of 
the result. If in the first place it is admitted that the original 
crude iron contained 15 1 per cent, of manganese, it is extreniely 
improbable, from the superior affinity of manganese for 
that no ex^a proportion of this bej^oi^ that of the iron shotiM 
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be wasted or burnt out during its exposure to, the blast of the 
refinery ; and that the resulting bar iron still contain the 

same quantity of 15| per cent. originally^H^ij^ast iron. 

The French chemists very early (ioubte^nie presence of man*' 
ganesein iron and steel, and subjected somMi^heir liest steel to a 
rigidanalysis. I find the following record ilHIitir experiments by 
Vauquelini in Nicholson’s Journal, quarto vol. 1;. p. 2 12. 

Ql* A r* t 


Steel, No. 864 


No,. 8fi4 (Large piece) 


No. 077. 


No, 1024. 


Carbon 
Silex 

Phosphorus 

Iron 


Carbon • , 
Silex 

Phosphorus 

Iron 


Carbon * , 
Silex 

Phosphorus 
Iron • • 


Carbon 
Silc« 
Phosphorus 
Iron • 


• • 


• » 

• • 


0007^9 
0-003 h 
0-00345 

0- 98551 

1 - 00000 

0-00683 

0-002/3 

0- 00S27 
0 96217 

1 - 00000 

0-007S9 

0 00315 
0-00791 
0-98217 

1 00000 

0-00631 

0-01V252 

0-00520 

0-07597 


1-00000 

The approximation of the remilts of these experiments to each 
other, in which the presence of manganese was not at all <liisco> 
vered, is a strong proof of their accuracy: but as Vauquelin and 
Bergman in no case seem to l>a*e analysed the same iron, it 
does not prove the non-existence of manganese in the Swed^h 
iron analysed by the latter. Those who ctmsidcr the excellence 
of steel to be derived from the presence of metallic manganese, 
may deduce an inference from the expeiiinents of Vauquelin in 
favopr of their own theory ; as it is coufe^ed in the comparative 
e/quioments detailed jn that memoir, that the steel of France 
a^^^stand comparison with the best steel of England : the 
country being always manufactured front the best 
* ’ Swedish 
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Swedish irons* As far as my own experiments go on the sub- 
ject of analysing by Jggyidation and« fusion the ores from which 
the Swedish st^l^lj^^are manufactured^ I have not found any 
indications of a large> proportion of manganese than I found in 
the ores of this covtty* bave 1 at any time been able to 

satisfy myself thatw^rescnce of manganese imparted any pe- 
culiar excellence to steel produced in these experiments. 

At the time when the alloys of manganese with iron excited 
considerable interest in this country, 1 made some experiments 
on the subject, which if you consider at this late period fit for 
insertion in your Magazine, they are much at your service. 

I first attempted to prove whether it was probable that me- 
tallic manganese united to iron in the process followed by Mr. 
Reynolds* — For this purpose I selected a quantity of cast iron 
boring dust, with which the following experiments were made : 


Grains. 

1 . Boring dint • . . . 400 

This was fused alone in a day crucible, and the 
result was a mottled button of cast iron, weighing 382 

Loss equal to 4| per cent. • . 18. 

This experiment repeated (by simple fusion) made the 
loss 20 grains, or 5 per cent. 

2. Boring dust , . 400 

Manganese §th (black oxide) . . . . . . 50 

A small portion of brown glas« was formed in the fusion. 
The metallic button weighed 382 grains ; loss, IS grahn, 
or 4| per cent, of iron. 

3. Boring dust . . . . 400 

Manganese (black oxide) ^th . . . , . , 100 


I'he result of the fusion of this mixture was a button of 
cast iron of a white fracture and minute steely grain; 
weighed 375 grains. 

Loss 25 grains, or 6| per cent. 

The glass was yellowish, opaque, and dense. 

4. Boring dust .. .. •• .. .. 400 

Manganese (black oxide) | • • . . . • 200* 

Result of this fusion dfoetallic button weighing 367 grs* 
Loss 33 grains, or per cent. 

Fracture, th^t of dense Hard steely grain blueish dull, si- 
milar to steel made by decarbonationtfrom cast iron. Glass 
deep brown, opatiitie/ though in thin fral^ments possessed of 
some transparency. 

The general result of these experiments in close crum- 
bles by no means indicatas a combination of metai^ 
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manganese with crude iron; but they prove a decarbonatioxi 
from mottled iron to steely and a loss of matter^ by oxida- 
tion and decarbonation^ of 5^ 4|| 6|y Si per cent. 

Grains. 

5. Boring dust • . 400 

Manganese (black oxide^ which had^mt 22 per 

cent, of oxygen in a red heat) f th . . . . 60 

The metallic button obtained from this fusion was in 

fracture perfect white cast iron, but possessed of a blueisli 
glance sinnlar to No. 3; weight 382 grains; loss 18 grains, 
or 4^ percent. Glass deep brown with occasional blue 
" streaks. 

6. Boring dust •• *• 400 

Manganese deoxidated, |th .. .. 100 

The metallic button obtained^ weighed 386 grains ; loss 
14 grains, or 3| percent.; fracture, steel-grained, glass 
deep brown;* opaque. 

7« Boring dust • » • • • • • • • • 400 

Manganese deoxidated, i . • • • . . 200 

Result, a smooth metallic button covered with a minute 
chequered crystallization; weight 386 grains; loss M, or 
Sf per cent. The fracture of this button was uncommonly 
dense, and impressed with the same crystallization that 
was noticed upon its surface. By comparing this result 
with No. 4, where the same quantity of oxide of manga- 
nese was used, it appears extremely probable that a portion 
of metallic manganese was here united to the iron nearly 
equal to 4} per cent, the difference of the metallic waste 
sustained in the two fusions.' 

8. Boring dust • • 400 

Manganese deoxidated 400 

A metallic button similar to No. G, was obtained from 
this fusion; weight 369 grains; loss 31, or 7| pet cent.; 
fracture, grayish blue, steel-grained;* If compared with 
No. 4, where only half the quantity of manganese was used, 
the metallic oxidation is less ^ a per cent, rendering it still 
more probable that a portion of metallic manganese in this, 
as in No. 9, became united ife the iron in fusion. But this 
* quantity seems so small for experiments performed in close 
crucibles, that I am inclined to think, in the refining of cast 
iron, as practised by Mr. Reynolds, in an. open furnace 
vnxh oxide of manganese, that no metallic alloy took place 
with the iron. 

With a view to Investigate the subject further, and to 
/prove effects !|i 6i^ce would be produced by mix- 

V ing 
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ing charcoal with the manganese, I attempted to fuse 
40(1. grains of the same boring dust with 40 grains of char- 
coal. The result v#s imperfect, owing to the iron and char- 
coal forming a carburet, which was infusible in the highest 


heat of the hirnagR. With Id grains charcoal and the same 
quantity of bor^dust, a fine button of carbonated smooth- 
faced iron was obtained, weighing c>91 grains 5 loss 9 grains, 
or 2 | per cent. ; fracture blackish gray. 

9. Boring dust .. .. •• .. .. 400 grs. 

Manganese oxide . • « • • • • • 100 

Charcoal • . . . • • . . • • 40 


This fusion afforded a dense button of mottled cast iron, 
weighing 393 grains ; loss 7 grains, or 1 1 per cent. ; there 
remained unreduced 10 grains of magnetic black carburet 
of iron. In this experiment 2 graine extra of metal are 
obtained from the manganese, and a deearbonation expe- 
rienced from very gray to mottled cast iron. 


10. Boring dust 400 

Manganese oxide . • • . . . • . 200 

Charcoal . . • • • • • . * * 40 


This fusion afforded a dense button of white cast iron^ 
the fracture of which indicated a greater portion of metallic 
manganese in alloy than had hitherto been obtained in 
these experiments $ weight 401 grains. In the fusion of 
400 grains of boring dust with lo grains of charcoal, 391 
grains of iron was obtained: in the present experiment the 
result was 401 grains; which is an increase of 10 grains of 
metal derived from 200 grains of manganese in consequence 
of mixing with it 40 grains of charcoal. This present me- 
tallic button may therefore be considered as being com- 
posed Of iron .. 97*5 

Manganese « • . • . • 2*5 

• 100 pts. 

In this experiment the metallic button was found covered 
with a party-coloured glass, milky blue, brown, and gar- 
net ; 3 grains of magnetic carburet of iron found unreduced^ 
11. Boring dust .. ••• ,, .. 400grs« 

Manganese oxide , • • • , . . . • 400 

Charcoal • « r . . • • . . . 40 

The result of this fiision was a fine crystallized metallic 
button weighing 390 grains; loss 10 grains, or 2 \ percent., 
the effect of the charcoal as to .metallizing the manganese 
seems to have attained its miUKiniufi), in No. 10. The glass 
now obtained was brownish^ ^thout any carburet on 
its surface, as in Nos, 9 and 10* 

, I 
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These experiments make it evident, that metallic manganese 
may be united to cast iron by mixing it with a portion of char- 
coal; and it is probable that a sinniar effect would take place in 
the puddling furnace. But as in these experiments with the 
charcoal in mixture, the iron was not d^rboimted or refined 
enough, it cannot be positively inferrerf|iRt the metallic man- 
ganese would remaiu alloyed with the iroh tluriug the whole pro- 
cess of refine meat. / 


I am, &c. 


David Mushet. 


JbX* On the Cosmogony of Moses, By J. C. Prichard, fiiy. 
To Mr, Tillock, 

Sir, — Your correspondent F. E — — s has vainly flattered 
himself with the idea of having extorted from me a confession 
which 1 have not made. Far from allowing that I never sup- 
posed him to have uttered the assertion I had imputed to him, 
1 pointed out the particular passage in which that proposition is 
to be found, and where it is expressed in words the sense of 
which can only be eluded by a mere quibble. 

p, E s having at length abandoned his attack on all the 

points which I have been anxious to defend, ami contenting 
himself with taking up a position on wholly different ground, 
I am very willing to leave him in undisturbed possession elf his 
new quarters. 

I have the honour to be, sir, 

Your obedient servant, 

Bristol, Oct, u , 1816. J. C. Prichard. 


LXI. Notices respecting nM Books, 

Transactions of the Geological Society^ vol. iii. 4 to. 452 pp. 

Wb have great pleasure in aohoun^in^ the appearance of a 
volume, rich in matter as well as embellishment (being accom- 
panied with twenty-six plates and maps bound up separately), 
eo that it cannot but prove acceptable to every geologist. The 
contents are as follow: 

1. A Sketch of the Mineralogy of Sky. By John MacCul- 
i^, i^.DJF.L.S. President of the Geological Society, Chemist 
.|^J^t)Vdnance, and Lecturer on Chemistry at the Royal Mili- 
ta^ ^Aca^emy at Wooly^icli. Ill pages.---II. On the Oxyd of 
I . Uranium, 
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Uranium, the production of Cornwall, By Mr. Wm. Phillips, 
Member of the Geological Society. 9 pagcs.^lll. On the Geo- 
logical Features of the North-eastern CouAties of Ireland. Ex- 
tracted from the Notes , of J. F. Berger, M.D. Member of the 
Geological Society ;^^jith an Introduction and Remarks, by the 
Rev.W. Conybearey«|inber of the Geological Society. 75 pages. 
— Descriptive Notc^cferring to the Outline of Sections pre- 
sented by a part of the Coasts of Antrim and Derry, By the Rev, 
W. Conj’beare, Member of the Geological Society. 27 pages. — 
IV. On tlie Dykes of the North of Ireland. By J. F. Berger, 
M.D. Member of the Geological Society. 13 pages,— V. Some 
Remarks upon the Structure of Barbadoes, as connected with 
Specimens of its Rocks. By Joseph Skey, M.D. Physician to 
tlie Forces. 7 pages. — VI, Outlines of the Geology of Cam- 
bridgeshire. By the Rev. J. Hailstone, F. R. and L.S. Wood- 
wardian Professor in the University of Cambridge. 8 pages..— 

VII. Some Observations on a Bed of Trap occurring in the Col- 
liery of Birch Hill, near Walsall, in Staffordshire. By Arthur 
Aikin, Esq. Secretary to the Geological Society. 7 pages.— 

VIII. A Geological Description of Glen Tilt, By John Mac- 
Culloch, M.D. F.L.S. President of the Geological Society, Che- 
mist to the Ordnance, and Lecturer on Chemistry at the Royal 
Military Academy at Woolwich. 8 pages.— IX. Sketch of the 
Geology of the South-western Part of Somersetshire. By Leo- 
nard Horner, Esq. F.R.S. Member of the Geological Society* 
79 pages. — X. Description of a Clinometer, By Lord Webb 
Seymour, F.II.S. F.R.S.E, F.L.S. Member of the Greological 
Society. 47 pages, — XL A Sketch of the Geology of the Lin- 
colnshire Wolds. By Mr, Edward Bogg, Land Surveyor. 7 
pages. — XII. On the Tremolite of Cornwall. By the Rev. 
\V. Gregor, Honorary Member of the Geological Society. 5 
jiages. — XIII. Some Observations on the Salt Mines of Cardona, 
made during a Tour in Spain in the Summer of 1814. By 
Thomas Stewart Trai|>, M.D, Member of the Geological Society. 
9 pages. — XIV. Description of a new Ore of Tellurium. By 
Professor Esinark, of Christiania. Foreign Member of the Geo- 
logical Society. 2 pages. — XV. An Account of the Swedish 
Corundum, from Gellivara in Liapland. By C. T. Swedenttierh,4. 
6 pages. — List of Donations, f](escription of Plates, and Index. 

The first paper, by Dr. MacCulloch, displays equal industry 
and intelligence. Though modestly given as a sketch it is re- 
jdete with information^ and exhibits many pew facts well 
seiving of attention, ^d which, if properly followed up, tyill 
tend to correct some opinions which have perhaps ' tpp 
hastily adopted. It cannot he doubted,; that hypotheses 

soliftfity 
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tutely grouhdle^, have ttften occasioned investigations which 
have led to theories founded on truth; btit it will not in the 
present age be denied that a too ready adoption of systems with- 
out sufficient facts to support them has been the bane of science, 
and operated to retain mankind in a state of ignorance. Tiie 
fiicts stated in this paper furnish varices *^|||(jJections to the com* 
monly received arrangement’’ of strata, ftSd ‘^enforce dh geo- 
logists the necessity of drawing their distinctions from real and 
not from theoretical [hypothetical] views', and of establishing 
criteria which are better founded, and which rest on more satis- 
foctory evidence than that produced by the mere apparent or 
^ven real superposition of an unstratifred above a stratified rock.” 
We regret that our limits do not allow us to offer an enumera- 
tion of the new facts established by Dr. MacCulloch’s Sketch of 
the Mineralogy of Sky; but his detailed description of the 
marble of Strath” should be seen by others as well as geologists, 
were it only for the oecdnomical uses to which it seems appli- 
cable,” and we therefore give it in his own words : 

The following varieties are the most remarkable of those 
which are to be seen in this tract. 

“ 1. Pure white marble, the fracture intermediate between the 
granular and small platy. 

2. The same with a scarcely discernible shade of gray. 

3. The same with variously disposed veins of gray and blacky 

resembling the common veined marble used in architec* 
tural ornaments. 

4. The same with narrow'cr veins well defined, and often reti- 

. culated with a great semblance of regularity : very orna- 
mental. 

5. The same, distinguished, independently of the veins, by a 

parallel and regular alternation of layers of pure white and 
grayish white. 

*5 6. White marble variously mottled and veined with gray, yel- 
low, purple, and light green. - This is also a very orna- 
mental variety. 

7. Marble, exhibiting various mixtures of white, pink, purple, 

light green, dark green, and black, of a rich sombre 
"^effect, and highly ornaipental. 

8. White marble, beautiftiHy mottled and veined by yellow 

transparent serpentine. 

The ornamentol coloured marbles here described, scarcely 
yield in beauty to many of the similarly coiivStituted specimens 
of ancient marbles, and like many of the marbles of Scotland 
lAey will be found to owe their colours to serpentine. This is 
fidso the case in Glen Tilt^ at Baiahulish, and in Iona. But the 
’ ' . most 
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most obviously valuable variety is the white, which seems to possess 
most of the qualities requisite for the purposes of statuary. 

Few substances in the catalogue of those with which oeeo* 
nomical mineralogy is concerned have excited more interest than 
statuary marble, from its rarity, its beauty, and its indispensable 
necessity in the ai^^f sculpture. It has at different times 
formed kn object of '^anxious research in this country, and pre- 
miums have been held out for it by the Society of Arts. It lias 
consequently been found in various parts of Scotland, as well as 
in Ireland, but no native specimens have yet been introduced into 
tlie arts. As the causes which have impeded their iiitroduetion 
have hitherto been such as may be considered adventitious, being 
of a commercial nature, and not founded on any experience of 
their physical defects, it has been hoped that they might by 
perseverance and time be removed, and that those statuary mar- 
bles of this country might at some future day supersede the 
necessity of importing this article. It will not therefore be a 
misplaced inquiry to examine the several properties of those mar- 
bles which have at different times held a place in the- estima- 
tion of artists, and to compare them with our own specimens, 
more particularly with that of Sky, now under review, the most 
abundant and certainly the most specious of all those whidi 
have yet been found in jBritain. The inquiry is the more ne- 
cessary, as the several circumstances in which white marbles 
differ, do not appear to have been generally attended to, and as an 
undue value seems in some instances to have been fixed on our 
own in popular estimation, although not in that of sculptors 
themselves. 

The value of this substance in those distant periods when 
the arts of Greece flourished, occasioned an industrious research 
after a material in which the Sublime ideas of its artists could be 
embodied. Accordingly many quarries have been wrought in 
ancient times, of w hich little has descended to us but tlie names, 
and a few' of the w’orks which were executed from their produce. 
These marbles were of various qualities, and examples of them 
are still to be seen in ancient statues; although with regard to 
many of them, a species of evidence, often little better than ccinr 
jectural, has guided sculptors and mineralogists in their atffempts 
to determine the quarries from whence they were derived. 
Among these, the quarries of Parose afforded a marhle (the often- 
quoted lychnites of Pliny) in which it is asserted that the cele- 
brated Venus was wrought, as well as some qthers to which we 
have not access. But theire are many specimens of sculpture in 
the British Museum which seem to have been executed in this 
stone, or in one at least of analogous character. 

Of 
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Qf the notere of the Par^n marble we are enabled to apeak 
positively, sine^ some blocks of it have b^n quarried during the. 
last few years, and arenqw tq^^be found in the shops of the 
sculptors of this city. The gram of this marble is large and 
glistening, while at the same time its textpre is loose and soft, 
and its colour of a yellowish and water ^ rfti^,. It possesses 
considerable translucehcy on the edgl^, amu^ity which, how- 
ever desirable in statuary marble when of a fine grai^, from the 
sqfniess which it gives to the outline, only increases the disagree- 
able aspect of the Parian, by the angular reflections of light 
take place on the pellucid edge and surface, from the 
innumerable faces of the small plates* The specimens of sculp- 
ture whieh I am about to quote, will exemplify this fault. It h 
cerf^nindofd that the Greek sculptors abandoned the marble 
of , Paros the quarries of Luna and Carrara were discovered, 

Uie, superior fineness and yvhiteness of these marbles, which at 
presen^t cause them to excel any with the places of which wo are 
now acquainted, rendering them aho at least equal to the best 
of those ancient ones of which the native places are now uii- 
known. 

Independently of the injurious effects which the large grain 
of the Parian marble produces on the transparent surface of 
scnlptured works, and the false lights which it thus introduces 
into the contour, it interferes materially with the requisite cor- 
rectness of drawing in the lesser works, and is thus inapplicable 
to the details of small sculptures in relief. It is nevertheless siis- 
eeptilile of a good polish, a quality, however, of little value in 
the" eyes of the statuary, and one which in this variety only serves 
to render the defects" qf its texture more apparent. It is also 
said to have been deficient in size, since it was so intersected by 
fissures as to be incapable o^jiclding blocks of more than five 
feet in length. I may add, that in the present state of the public 
habits with rejgarcl to white marbles, there is no demand for 
modern works executed in Parian marble. Its celebrity is con- 
4i|pted to the metaphors of poets. 

It will afford satisfaction to those who are interested in the. 
arts to, point out such works in the British Museum as appear 
to have been executed in Parian marble, or in one of similar 
character. 

A Cupid bending his bow. , This specimen is rather of a finer 
grain than the generality. It perhaps belong to that mar- 
ble called by the. Italian sculpture mwrmo statuario^ this 
question caniiot be determined witbbq^ It fresh fracture. 

A bust of Minerva. 

' AratUs, a bust. This also is of a fine grain like the Cupid* 

‘ «Arenus^ 
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A Veni^, of a similar grmn^ and agreeing with the' charac- 
ter of tlie marmo statuario. 

Zeno, a bust, of a very coarse grain. ‘ 

A terminal head of Bacchus. 

A terminal head of Mercury. 

** A Jupiter Sera^tSk •% 

“ Bacciius and Ainpelus. 

Marcus Aurelius, a bust. 

There are others, but it is not requisite to enumerate them. 

A marble of a much finer grain, and capable of a high polish, 
is described by the antients^ as found near the river Coralus in 
Phrygia, as well as in some of the Greek islands : it is supposed 
to be the variety known to statuaries by the name of marmo Gvre-* 
CO, and some ancient statues are described as being formed of 
this marble. It is possible that specimens of it may exist in the 
British Museum, but our sculptors are, as far as I know, incapa- 
ble of distinguishiug it at present, and it is much too hazardous 
to assign the place of a particular specimen from the contempla- 
tion of a polished and often of a stained surface. Mr. Tennant 
has found that the marmo Greco is a magnesian limestone. 

1 am equally unable to point out specimens of that variety 
known to the Italians by the name of inafmo statuario, of whicli 
tl:e quarries are also lost, but urhich, with greater translucency of 
surface, resembles the Parian marble in the largeness of its grain, 
tmless those which I have conjectured to belong to this variety, 
when describing the specimens of sculpture in Parian, do in fact 
appertain to the latter. ' 

The quarries of Luna produce a compact white marble sus* 
ee])tible of a high polish, and capable of being wrought with the 
most minute accuracy. Hence it, 19 preferable for the finer ope- 
rations of bas-rclicf, either to the Farian, of which the aspect in- 
terferes with the delicacy of finish and ofsurface required in these 
works, or to the Pcntehc, which was subject to accidents from 
veins of mica and of serpentine, or to that of Carrara, in which 
dark veins arc of frequerit occurrence. It was accordingly pre- 
ferred by theantients, and among many other works, the ApoUo 
(Belvedere) is said to have been executed in Lqna marble. We 
have no other knmviedge of the marbles of Hymettus and of Ara,* 
bia than their names. 

Of all the marbles employe^ In the works of the antients, and 
of ^hich many specimens he^e descended to our days, that of 
Carrara is almost the ojnly ime which is at pihsent held in 
mation, or is now access^le to modern sculptors. This miiurbie 
is of a very fine grain and compact texture ; it is also s:usceptible 
of a high polish when required, and is consequently appticrable to, 
every species of sculpture, except when, as is too often the raseif. ^ 

Vol,48. N0.222. OcMSIO. V t V " 
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dark veins intrude and spoil the beauty of the wor](» Notwith- 
standing the general apparent uniformity of its texture^ it offers 
different varietiesS of aspect. It is aWays of a fine granular fracture^ 
yet this fractnre is soott'tinies combined with a slight tendency to 
the flat splintery, in wliich case the stone is harder and more trans- 
lucent than when it is purely granularx? VWien merely granular it 
is sonu^tiines dry and Crumbly, precisely as if it had been exposed 
to a high heat ; it then loses much of its transparency, and is 
woolly by sculptors. Its transparency is various, and in 
i^enm canes nearly equal to that of alabaster, (granular gypsum). 

The bust of Marcellus in the Museum offers an example of a 
very flue grained and extremely translucent marble, apparently of 
this kind. The specimen employed in the bust of Messalina is 
equally remarkable for the fineness and beauty of its texture. In 
a bisst of a youthful Hercules in the same collection the identity 
«>f the marble is marl;cd by the dark veins which are to be seen 
in it ; but it is uimcccssarv to quote individual specimens, as the 
greatest number of the scul|)tiircs in this collection appear to have 
been executed in Carrara marble. 

The last of t’ne aiitient marbles which I shall describe is that 
of Peutelicus, of which the quarries are probably still to be found 
in the vicinity of Atlien$, although they have not been investigated 
by mO€l|rn travellers, Rut we are in possession of numerous 
fipecifficifis of sculpture in this stone, from which we are able to 
determine its qualities 3 two are to be seen in the British Museum. 
Of these there is the bust of a Philosopher, of, apparently, antient 
and very dry workmanship : the other is the celebrated Disco- 
hulus. It is known that Myron the Athenian, who flourished 
about 4-40 A.C. executed a work of this character in bronze : 
iMit we liave no evidence respecting the marble statue, and artists 
have therefore remained in doubt whether it was executed by him- 
self or was a copy by another hand. This question cannot be 
positively decided by the sculpture itself, however high its merits. 
In jite mean time a step is gained by the mineralogical invest! - 
galioii of the material, and thus mineralogy is capable of throwing 
light on the hfSstory of the arts. The substance in whidi it is 
wrought hnust therefore be considered a sufficient proof of the an- 
tiquity of the cdf>y, if it be sueb^ as well as of its having been ex- 
ecuted at Athens, since the quarries of Pentelicus were abandoned 
iu consequence of their defects, as soon as those of Carrara and 
known. Although it is difficult or impossible to de^ 
terinuie^is period, yet as so few works in Pentelic marble poste^' 
rior to the time of Phidias and of Myron have descended to it 
if j probable that little use was made of those quarries after the pe- 
r««i of these artists. We are therefore, perhaps^ entitled to con- 
that the ipiscobulps of the Townley collection is an Athe- 

nian 
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hian wotk of the best age of sculpture, aad not a copy by anymore 
modern artist ; and that if it was executed neither by Myron him- 
self nor under his direction, it is yet not likely to have been much 
inferior to the original, while it may serve, at the same lime, as 
some proof of the esteem in w’hich that work was held at Athens. 

But the most luimeroilfc examples of Pcntelic marble are to be 
found in those works of Plndias which form the collection of Lord 
Elgin, and which afford easy access to examination. In the pre- 
sent corroded and tarnished state of the surfaces of these statues 
we cannot trace the nature or the defects of this variety, Imt ati 
examination of its texture and composition in the broken frag- 
ments, serves to excite the deepest regret, that the genius of the 
greatest sculptor whom the world has seen, should for want of 
better materials have been condemned to bestow its energies on 
so perishable and so defective a stone. This marble is of a loose 
texture and moderate-sized grain, coarser than that of Carrara, 
but finer than that of Paros; in colour it is exceedingly imperfect, 
being tinged watli gray, brown, and yellow, and mottled with 
transparent parts, which give it the appearance of having been 
stained with oil. Rut its most formidable defect is its laminated 
structure, arid the quantity of mica with which it is contaminated : 
to this we are to attribute the corrosion and almost entire ruin of 
so many of the specimens, the action of the.weatl\er dissolving 
those parts of the stone where the mica is most abundant, and 
eating deep fissures through many jrarts of the work. It is pe- 
culiarly unfortunate that the two most admirable specimens, spe- 
cimens which arc calculated to excite in the minds of artists a 
mixed feeling of wonder and despair, the Imrse's head and the 
Theseus, should be tlu>se which have suffered most. Had they 
been fortunately executed in the piorc uniform and durable atone 
of Carrara, these W'orks might still liave been preserved to us in 
all their original perfection of drawing and surface. Even the 
hammer of the T^rk would have rebounded with little injury from 
the marbles of this texture, while the micaceous stone of Peme- 
Heus splitting in the direction of its knninse, has permitted the 
complete mutilation of many valuable sculptures.^ 

We have no geological information with r<^ard to the 
ttons of these stones. . The great resembianc^f the Peht^c 
marbk to that of Glen Tilt in a^ect and composition, reu^rs it 
probable that like this it lie-in mica sWe, forming beds p^allel 
to.a^d interstratified with that rock,.: that the others h^etlmilar 
relations to tJie primaiy rocks^ we should ha'^e concliid||iton.ge- 
^neml geological ptineiples, had sye not already seen that the :wbit€ 
marlde of iSky. which has^ given ris^ to this <Mscu^i,on belongs to 
the secondary strata. . . 

“ Wc have now to examine the white garbles bfeejn 

U 2 <liscoverlcct 
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discovered in our own islands, for the purpose of comparing their 
rela,tive properties and the value which they are likely to posses’^ 
in sculpture. I am unfortunately unable to give any account of 
those found in Ireland, neither having seen their places, nor being 
possessed of any specimens. 

That which has been found at Cape Wrath in Scotland, is of 
a grain much larger than even the Parian, and is consequently 
useless for the purpose of sculpture; and thi^ indeed is by much 

most common character of the Scottish specimens. Those of 
fildlirgowrie, of Glenavon, and of Balahulish; are all equally cha- 
factefiaed by this large sparry texture, and arc all equally uiiHt 
for acnlpture, however applicable to the purposes of architecture. 
The marble of Iona has been long ^ince exhausted, and conse- 
quentty rlkjuires no particular notice : however valuable from the 
purity of its colour and compactness of its texture, yet the uncer- 
tainty of its splintery fracture before the chisel, (that tool without 
which no spirited work was ever finished,) combined with its great 
hardn^, would probably have rendered it useless in the arts, even 
n' it were still to be procured. 

‘Mn a paper bn Assynt I have^ already described the white 
marble of that district: it is of avery close texture, and although it 
contains no earth tet lime, is of unusual specific gravity and hard- 
ness* k is incapdUfe of being polished, a circumstance, it is true, 
of no consequence in statuary, since the polish only givea a false 
light to the surface and is not admitted of in modern sculpture ; 
biit it labours under the concomitant disadvantage of want of 
transparency, producing nearly the same dead effect and dry out- 
line as is seen in a plaster cast, a fault in itself sufficient to pre-- 
vent it from ever befing adoptecTas a good material in ih^ arts : 
its extreme hardness also rend^i^ it very expensive to work. 

The marble of Sky, the %ore immediate object of this dis- 
cdssion, is of a pure white colour, and appears sufficiently exten- 
sive and continuous to be capable of yielding ^ge blocka« The 
pnifty of its colour is seldom contaminated ; us fracture » gra- 
nular and splintery, and ks texture fine, less fine than that of 
Iona, but more so than that of Assynt : its compactness, hardness, 
and ^iivity, SM greater than those of the marble of Carrara, 
Which it in &(^esembles in little else than colour. It is appa^ 
rentty well fitted for all purposes of sculpture, as it can be wrought 
in and has suffident transparency, while at the same 

nven a hettei* polfsh than ja required for statinwy. 
VCehlK^ good qualities, however, k eofnUt^ an unoer^ifity 
' aridng its unequal hardness. WlMaa^iiie parts of the Itone 

" nearly aa easy to work as th'at of Cartrara, many otherepeei- 
/ ndens turn out so hard as to add n dtnige of near SOper bent, to 
^tfae,C 08 t of vwking : this appears to arise from the in|luence of 
" ' t](ie 
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•^ycnitic and trap veins which traverse it, as I have before men- 
tionedy but which however produce no change in its cbemiral 
composition, nor any other effect than that of induration. This 
addition of price to the current charge of working is sufficient in 
the harder specimens to counterbalance in a great degree the su- 
perior cheapness of the nihterial, and the advantages derived from 
lower freight duty and insurance.* Such are the difficulties which 
oppose the introduction of the most perfect marble which has 
yet been found in Britain, difficulties which, slight as they are, 
ought, together with the prevalence of established habits ^nd of 
a commercial routine, to check the extravagant hoDps which 
have been entertained in this country of superseding by its ,own 
produce the importation of foreign statuary marble. But it will 
not be rendering justice to the marble of Sky if I do not add, 
that it possesses a property not found in tiiat of^ Carrara, aud 
one of considerable importance, at least in small sculpture*). 
This is, that compactness of texture by which it resists the bruise 
which so often takes place in marble at the point whe^e the 
chisel stops, an effect known to sculptors by the technical term 
stunnins'f aud of which the result is a disagreeable opaque white 
mark, generally iu the very place where the deepest shadow, is 
wanted. . 

I have little to add respecting the of Glen Tilt, as I 

have spoken of it in another place. Except the somewhat larger 
size of its grain, it is scarcely to be distinguished from the Pen- 
telic: in colour it is precisely similar; but as the chsiracter and 
defects of the Pentelic, which I have already given, are equally 
applicable to this variety, we may fairly abandon all hope of ren- 
dering it useful in the art of s^lpture/’ 

Mr, Phillips’s paper On the 0:^d of Uranium, and his i|rawings 
of the varieties of the primitive Crystal and of its various modih- 
cations, forty-seven in number, made from well defined crystals 
found on specii^ns from various mines in Cornwall, exhibit a 
degree of patiennnd minute and accurate investigation of which 
but few would be found capable. 

' Dr^ Berger’s and Mr. Conybeare’s papers oh Ireland, with 
the accompanying maps and sections, are ni^t elaborate.md 
highly interesting. Plate 9 allows in a very seilbfactory mahnW 
the geological copnexion between the W. of Scotland and 
NE* of Ireland. Some fgete connected with the courags^, cer- 
tain basaltic or remarkable. 

is fiieq^ntly if aversad?.by them often undergoes . rjM lrtable 
altera^on aear the pein^pf contact. This chaiige e^pn^le^bt 
or, ten feet from the dylfe.r NM to It the chal^ is 
H datk hwm crystalline limestope, thecrystatf.ruii^i^Jh 

' U3, . ' ^ 
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as large as those of coarse primitive limestone. The next stote 
is saccharine, then fine grained and arenaceous ; a compact va-^ 
rietv having a porcellaneous aspect and Wueish-gray colour suc- 
ceeds; this towards the outer edge becomcvs \cllowish white, and 
insensibly graduates into the unaltered chalk. The flints in 
the altered chalk UJ^nally assume a gray yellowish colour; the 
altered chalk is highly phosphorescent when subjected to heat. 
In, the neighbourhood of Glenarrn, where a singular compound 
dylce^'consisting of three branches, traverses the chalk, the m- 
masses have been changed into granular tnaible. Other 
^ itlstehces^ of this change of the chalk are quoted, as also of 
^ha'ngi^s eflPected by the whin dykes on rocks w^hich they traverse, 
as of red sandstone to hornstone, of the slate clay o/ the coal- ’ 
measut^es to flinty slate, and of the coal itself to cinders. The 
inference which Mr. Conybeare W'ould draw from these facts, 
“ were, it allowable to speculate on subjects so remote from ac- 
tn^il observation,” is, that the hypothesis which ascribes the 
formation of the floetz-trap rocks to submarine volcanoes, which 
wei^e active at a very remote period before the seas and continents 
had assumed their present relative level, is both in itself more 
consistent, and in its application to the actual phaenomena more 
satisfactory than any other. 

Professor H^lslwne’s paper and Mr. Aikin’'=!, though both 
short, will prove interesting to geologists. Dr. MacCulloch's 
on the Geology of Cilen Tilt presents several facts deserving of 
much attention respecting stratification and the necessity of di- 
stirtguisbihg more precisely than has hitherto been done, the 
dilFerent species o{ rock'^. But -our limits prevent our giving 
more particulars respecting the^^ papers : Mr. Hornet’s on the 
G^'dlt^ of Somersetshire, and ptliers in this interesting volume. 


A Practical Essay on Chemical Reagents or Tests; illustrated 
^ a Series of Experiments. By Fredrick ^cum, Operative 
Chemist, &c. &c. pp. 26o. By Callow, Cr*n-court, Soho. 
When it was ascertained that many of the substances of na- 
tufit ai'e compounds of different principles, methods were suc- 
cekfl^lly emplovfd to separate those principles by chemical 
means ; and th^name of Reagents or Tests was given to those 
substances by means of which their analysis was accomplished. 
ToJ|tej||y wifo study chemistry, Wither, from motived of pro- 
anSH||Kop>general info/rir^ttdf^ a knowledge qf the action 
'^hepBly sts is absolutely neceiBsary; it constitutes 

oj^ of objects to which the attchtidit of the chemist 
to be directed* The practical ^application of chemical 
t^if&ires compdmtively but little skill, and tio costly ap- 
‘ paratiis 
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paratus and instruments; but the phienornejia which these bodies 
produce form an assemblage of facts, tlie knowledge of which 
is of infinite service, gnd absolutely necessary to the Miccessfnl 
practice of the science. 

Mr. Aeciitn^s treatise is drawn up with a view to facilitate the 
study of this department of operative cluMiiislry. His aim has 
been to exhibit experimentally to the young chemist, a summary 
view of the general .nature of chemical tests, v/ith tlic elFcots 
and phaenomena wliich are produced by the action of these bodies 
— the particular uses to which they may be aj>|»licd in the various 
pursuits of chemical science, and the practical means, or art of 
applying them successfully. To accomplish this ol)jec^, the au- 
thor has in the first place stated separately, and in the synthetic 
form of propositions, the characti^itic powers of each individual 
test, and has then exhibited a series of aj)j)Osite experiments, to 
illustrate its attributes and peculiar nuxle r)f action, so as to 
interest the mind of the operator and to impiint the specific 
powers of the test under cousidertion on hi * memory. The young 
chemist may therefore easily couviiicc hi luf- elf of the action of 
each tCsSt enumerated in the treatise, by repealing in his own 
closet the experijnents pointed out by the author, 'Fo accom- 
plish this object with facility, Mr, Accum has chosen such parti- 
cular exj)erinieuts only as are easy to he perfcrined, and the ex- 
hibition of wliich requires no other agents than those enumerated 
in the work, together with a small table iainp-ihrnace, a fevv 
test tubes, two or three evaporating basons, fia .ks, And 

as the scictice of chemistry affords numerous instances which 
render it iiecef*smy that the substances U'^cd as tests should Ije 
applied with particular care, ^the precautions to be observed, 
to guard against deceitful ajp^earauccs that may occur umlcr 
certain circumstances (and witfmut which chemical tests are of 
little utility), are carefully pointed out by the author of this trea- 
tise, to put the^perirnentcr ou his guard, to deduce the effotils 
produced from l^ir true causes, and to apply tests successfully 
in the pursuits of analysis, 

A dist of all those substances for which there exist any ap- 
propriate tests has also been added; together witli direct re- * 
ferenccs to those reagents, by means of whi^fh the substances 
exhibited in that list may individually be detected. 

From what we atated, it will be obvi o^ljia t the 

aim of the autho?, m^^n^osing jlhis treatise, 
instructions tp student of chenii^ry tt^BHnemicul 

tests to original mv^igatioii^, or to enable hia^pPIrforin a 

^ A collecttoft of chemical tests fitted up in a portable r.af0y for 
foritiiiig the experiments describe in tlic^trcatise, may be as a 
pauion to the work, _ \ 

U 4 . dferies 
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series of easy, simusing:, and instnictive experiments, in illustra- 
tion of the affinities of bodies, and most important chemical 
changes of which certain substances of nature are susceptible in 
their reciprocal action. 

Mr.. Accum's name as ati author and practical philoso^ihical 
chemist is sufficiently known, and we think this treatise (which 
was hitherto a desideratum in chemical libraries^ will add to bis 
reputation. The work is clear and explicit. The peculiar pro- 
jWlies of the individual tests, together with their attributes, 
mod^ of action, and the rules for applying them, are dotaileii 
with ]:»recision, and the series of experiments are well calculated 
io answer the intended purpose. 

• A scientific and interesting work on Mental Derangemeut 
and the Treatment of ILiunatics, will shortly be laid l)efore the 
public, by a Medical Gentleman, who has devoted many years, to 
the investigation of madhouses and the cure of diseases of the 
brain. 

Dr. Duppa has just published, from an original manuscript, 
the late Dr. Johnson’s Diary of a Tour in North Wales. 

An elaborate work on the Forms of the Cranium has recently 
been imported fiom Germany, with the following title : — ^^Ce- 
phalogencsis sive Capitis Ossei Structura, Formatio, et Significa- 
tio, per oinnes Animalium Classes, Familias, Genera et -States, 
digesta; Tabulis illustrata Authore J. B, Spix.” This work 
contains some very good folio plates of sculls, &:c. It is pub- 
lished at Munich. 

Dr. Reade has just published, at Cork, Exp 'rimcntal Out- 
lines for a new Theory of Colours, Light, and Vision,’^ in one 
volume 8vo- % 

Dr. Halliday has lately published, at Edinburgh, ‘‘ A Letter to 
Lord Binning, on the subject of Lunatic Asylums in which he 
exposes several flagrant abuses. He has been migagcd lately in 
vieivjog houses for insane persons, in company^th Dr. Spur^- 
hein), in Scotland. 

A JMliall work also (which has excited considerable interest) 
has tuode its appearance at Edinburgh, entitled Prospectus of 
the Anatomical Views of Drs. Gall and Spurzheim, confronted 
with the Edinburgh Review (No. 49. June 1815, Art. X.) and 
Dr. Gordon’s Opinions in his System of Human Anatomy and 
Surgeigi^j^L L Edinburgh, 1815/’ By J. G. Spurzheim, M.D^^ 

The BHeors of the new edition of the Greek Thesaurus of 
Stephens have lately purchased the valuable Lexicographic 
Mt^usc^^ts of Professor Schaefer, which will be a valuable ad- 
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LXIL Intelligence mid Miscellaneous Articles. 

STSAM ENGINES IN CORNWALL. 

By Messrs. Leans’ Report for September, the average work 
of 28 engines, on the old construction, was 20,672,934 pounds 
of water lifted one foot high with each bushel of coals con- 
sumed. 

The work of Woolfs engine at Wheal Vor for the same month, 
was 44,033,831 pounds; and of his engine at Wheal Abraham 
f) 1,348,291 pounds, lifted one foot high with each bushel of coals 
— the load 15 lib 2 oz. per inch in cylinder. Ilis other engine 
ut the latter mine lifted 22,477,408 pounds with each bushel, 
her load being as yet only 3*1 per inch in cylinder. 

In the same month an engine is reported at Dalcouth to have 
lifted 40,749,286 pounds with a load of nine pounds per square 
inch, and one at Wheal Chance 44,354,000 pounds with a load 
of 12*6 per square inch, with each bushel of coals. We con- 
^■lude, though this is not avowed, that Woolf’s principle of 
. sing steam above the temperature of 212'^, and allowing it to 
expand, has been in some way applied to these engines ; and we 
do so because Mr. Watt has often declared that the maximum 
of the best engines on his, which is now the old, principle, is 
29 millions of pounds lifted one foot high with each bushel of 
•:oals ; and we know that his statement cannot be controverted. 


SOLAR FXLirSE, NOVEMBER 19, 1816. 

To Mr. Tilloch. 

Sir, — As the eclipse of tb^ sun, which takes place on the 
l!)th of the ensuing month, will be the greatest that will happen 
hi this part of the world for many years, it will naturally ^citc 
considerable at^ntion. It may be necessary however to inform 
your astronomic^ readers, that the first impression of the moon 
on the sun’s disc will be 20^ from the vertex of the sun, on the 
right hand ; and not 59^ as stated in the Nautical Almanac. 
This remark is of importance to those who are desirous of ob- 
serving accurately the time and progress of the eclipse. The 
visible conjunction is also inaccurately stated in the same Al- 
manac, since it takes place full cue hour sooner than there set 
dc^. It is no great recommendation to that work|^ know 
that all the elements of this eclipse are m(^*e correi»^ated in 
Moores AltQssLmc. " 

1 am, sir, your obedient servant, 

Oct. 26, 1810. ASTROitdMICtlS. 
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M. Gay«Lui5»ac i)a& published iu the nuinher oi the Annalci 
de Cldmis ei Physique for May lust, the following interesting; 
observations ‘*on the alteration wiiieh sulphuric other undergoes/' 
1 kept for nearly two years sulphuric ether in a glass bottle which 
was half full and which was occasionally opened . I had purified 
thfe ethe/, by washing it several times with water, then l)y 
leaving it* fifteen days on quick -lime, the wliole surface of which 
it did not cover; and finally, hy distilling it in the water-butli, 
a|p»d>€olleeting only the first portions. Thus prepared, it began 
tiaJihU at 35‘6G°: its ilcnsity at 24*8'^ was O/l l^j and it had 
lun action upon turnsole. VVishing lately to make some ex- 
periments on the dilatation of this liquid, I endeavoured to as- 
i^tain if it had undergone any alteration ; and 1 found that ils 
density had iucrea^Hl, that it feel)ly reddened turnsole, and that 
its boiling pohit, little above at the commencement of the 
distillation, was removed from it, towards 4he end, more than 
20^- Surprised at these results. I examined tlie resitlue, tvhicli 
Wiis unfortunately very weak, and 1 recognized the following' 
properties: its smell announced the presence of sulphuric ether 
and acetic ether; it was strongly acid, and united with water in 
all proportions : — its taste was excessively hot aiifl acrid. A 
portion of this residue, to which I adiknl a little potash, was eva- 
porated to dryness, and the sulphuric acid afterwards sent olF 
from it very poignant vapours of acetic acid. On another porlicm 
of the residue 1 |ioured cuncentrated sulphuric acid, and imme- 
diately there was separated a very limpid colourlc'^s oil, a lit lie 
heavier than water, and which remained fluid at tlic conuuou 
temperature, and the taste of which, <Mthough very hot, had iu»t 
the same characters with that ef^lhe residue. I had a globule 
of it of the size of a large piir'^tead ; and although 1 had re- 
course to the assistance of M. Robiquet, I could not discover if 
it liad any resemblance with the sweet oil of wine. 

On. a third portion of the residue of the distillation of the 
ether I poured a little hydrochloric acid, and added concentrated 
sulphuric acid: — upon cooling it, which I accelerated by plun- 
gingv'the vessel into cold water, the liquid preeijiitated white 
although its density was far superior to that of the water. 
Having raised the temperature, the flakes were dissolved and 
united in a globule which had the appearance of medted wax : 
upon cooling, the globule became solid and preserved a little 
transparency: its texture was fibrous, but it had very little cou<* 
aistency.--. 

T|ii« substance, evidently different from the oil which I have 
metiftioned, has very remarkable properties. It has a peculiarly 
cthi^atcd smell ; its taste, which is only gradually developed, is very 
1}Ut than that of tjic residue of the ether : it melts at about 
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6.V^; it is volatilized by means of water, and crystallizes in small 
))risms, which grow generally at right angles: its density is su{>erior 
to that of water. When thrown upbii a liot silver spoon, it is 
volatilized, leaving a black spot adhering. The sulphuric ether 
dissolves it very easily, and abandons it by evaporation; water 
seems to dissedve a small quantity of it, for it assumes the smell 
which is peculiar to this substance. Wishing to ascertain at the 
same time how a high Icmperalure would act upon it, and if it 
contained chlorine, I placed thf? small globule which remained, 
at the bottom of a glass tube; I placed thereupon fragments of 
glass, and upon these fragments some very pure barytes. I be- 
gan by heating the barytes, then the glass, and finally, tlie glo- 
bule: immediately there was a violent detonation, which broke 
the tube into a thousand pieces, and the report of which resem- 
bled the smack of a whip. I cpuld not ascertain by this experi- 
ment if the new substance contained chlorine ; for the products 
of the explosion did not extend to the barytes. Having disco- 
vered a small parcel of the substance in the vessel in which I had 
kept it, I added a little potash, which has the property of dis- 
solving it ; I heated it, keeping the vessel well closed; I saturated 
the jiotash with nitric acid, and 1 added nitrate of silver. A 
slight precipitate w’as soon formed ; hut I operated upon too fit- 
tie matter to be entirely convinced of the presence of chlorine or 
of the hydrochloric acid in the new substance, although the cir- 
cumstances of its formation render it extremely probable that it 
5s composed of hydrochloric acid and the oil which I have men- 
tioned above, or of chlorine and a peculiar vegetable substance. 

The above observations prove at least that the sulphuric ether, 
when left a long time to itsojUfi^Alds also acetic acid, perhaps 
alcohol and an oil. I shall nJ^efiture, however, to affirm that 
this oil had no resemblance with the sweet oil of wine, and that 
it had not pre-existed in the ether ; for it is very certain that 
the best prepared ether and the most recent leaves a very s^si- 
ble speck on the glass on which we place some drops to evapo- 
rate:-*— in all cases the new etherated combination which I have 
described is very remarkable, and deserves to he better studied* 
I recommend the subject tliercfore to some abler chemists, who 
have opportunities of preparing great quantities of sulphuric ether. 

We are concerned to learn that Mr. Singer is compelled to 
discontinue his public lectures, in consequence of severe illness, 
resulting from the rupture, of a blood-vessel of the l^Qgs. — Mr. 
Singer's extensive collection of irtstruments will, we understand, 
be shortly submitted to public sale, in consequence of this event. 





316 


List of Patents Jar fiew Inventionn, 

IJST OF PAT1£N7’S j^R NRW INVENTIONS. 

To James Dawson, of No. 63, Strand, for certain trtiprovt d 
Tficans of producing or commdhicating motion in or tiuto bodic*>, 
either wholly or in part, surrpiinded by water or air, or either 
of them, by the reaction of suitable apparatus upon the said 
w'atct or air, or upon both of them. — I4th March, 1816.-— 
6 months. 

To Samuel Nock, of Fleet-street, London, for an improve- 
ment in the pan of the locks of guns and fire-arms.— 12th Aug. 
months. 

^To Edward Biggs, of Birmingham, for certain improvements 
in or on the machinery, used in the making or manufacturing of 
patia and stalls of various kinds.— I4th August. — (5 mouths. 

To Robert Tripp, of the city of Bristol, for his improved 
bussar garter with elastic springs and fastenings, and also elastic 
sprmgs and fastenings for pantaloons and other articles. — 14th 
August. — ^6 months. 

To William Moult, of Bedford, Esq. for certain improvements 
on his former patent for an improved method of acting upon 
machinery, bearing date the 23d day of MaylSi4. — 1 4th August. 
— 6 months. 

To James Neville, of Wellington -street, Northanipton-square, 
for certain new and improved methods of generating and creat- 
ing or applying power by means of steam or other fluids, elastic 
or non-elastic, for driving or working all kinds of machinery, 
(including the steam-engines now in use) and which are appli- 
cable also to the condensing of steam and other aqueous va- 
pours in distillation or evaporation, and arc useful in various 
manufactories and operations ^here heat is employed as an 
agent, or where the saving of fuel is desirable. — i4th August. — 
2 months. 

To Jean Samuel Panly, of Queen-street, Brompton, for a 
mal^ine for ascertaining in an improved manner the weight of any 
article.— I4th August.— r2 months. 

To Anthony Gilchrist, of Worship -square, for a machine for 
making of nails, screws, and the working all metallic substances. 
— ISth Augusti— 2 months. 

' , To Robert Salmon, of Wobu/n, for his improvejj^ instru- 
ments for complaints in the urethra and bladder. — Ilitb August. 
-^2 months. J - 

To John Barton, of Silver-stree^. for certain improvements 
in pistols. — 3 l.st August.— 6 montj^n ^ \ 

To Charles Lacy of Notthighatn, ' and Jobif Linillcy of 
Lou|^boroogh, lace liftmufacturers, for m«Tchinery to be incor- 
porated with, added to, and used with parts of certain machines 

f already 
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iilready in use, for the making is^d manufacturing of lace-net 
cuUed bobbin or Buckiughamshire lace-uet^^>y the aid of which 
the aaid lace-net may be made with greater facility and less 
manual labour than by any machinery or method now in use 
and known. — 30th September. — 2 months. 

To Jacob Metcalf, of Great Mary-le-bone-street, brush-manu- 
f u tiirer, for his tapered hair or head brush. — 30th September. 
-—2 months. 

To Robert Clayton, of Dublin, artist, for his now method of 
preparing, making and finishing metal and composition blocks, 
plates, rollers, and types and dies, by which various patterns, de- 
vices and compositions, eon be eifectually imprinted and im- 
pressed upon cotton, linen, silk, worsted, mobair, and woollen 
cloths, or any fabric made of a mixture of any two or more of 
them; also on paper, leather, porcelain and earthenware, at a 
considerable less expense than by any other process now used 
lor these purposes. — 30th September. — 2 months. 

To John Aston Wilkes, ol' Birmingham, glass-manufacturer, 
for his method of nianuiacturiiig glass icicles, spangles, and 
cv'cry description of ornamental glass, with a loop or loops of the 
same material. — 30th September. — 2 months. 

Tiy Josejih Kirkman, of Broad-street, St. James’s, pianoforte^ 
maker, lor his improved method of applying an octave stop lo 
jiiuuofortes. — 14th October, 

Meteorologkal Ohervatiofis kept at JValthamstow, Essex^Jrcfm 
September 15 to October 15, 1810. 

[Between tlie Hours oMtfcn and Nine A.M.] 

Date. Therm. Barom, Wind. 

September 

15 30*30 SE. — Very hot sunny day; star-light night. 

10 53 30*30 E. — Fine hot day ; star-light. 

j 7 52 30 50 E. — Hazy and clouds; hot sunny day ; star- 

light. 

1 8 55 29*90 E. — Hazy; very dark,and low clouds; slight 
rain 5 P.M.; dark and slight rain. 

1'9 53 30*50 N.-^ Gray morning; sun and clouds; star* 
light. 

20 55 3010 E.4fcrayj sun and clouds; bright star* 

tight. ^ 

21 52 2975 E.-— »uray} slight sbowfersj dark night.'—* 

' ' Newmoon. 

22 57 29*70 E.— Sun and* hazy;' hot day'; cl^ star- 

light. ' * ' 

23 51 29'SO N.— *Cl!Widy; hot«|ine sunny day; dig'k 

, night. 
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Hour. Therm. Barom* Wind. 

September 

24 56 29*S9 E. — Sur^kncl clouds; at noon very black 

iiinibuif hazy; clouds and sun ; 

dark night. 

25 56 30-09 SE. — Gray and hazy; sun and clouds; 

warm day ; star-light. 

26 46 30-10 N. — Foggy morning; sunshine; dark night. 
,27 “53 30*20 N. — Sun and clouds; sunny day; star- 
light. 

28 58 30-10 N — S. — Hazy ; windy and clouds ; rain from 

10 A.M. to 4 P.M.; star-light and 
showery. Moon, first quarter. 

29 51 29*81 S. — Rain till about 1 1 AM.; high wind and 

clouds; clear and clouds. 

30 v4S ,29*70 E. — Sun and hazy; fine day; cloudy. 
October 

1 52 29*58 SE. — Very rainy; sun and clouds; moon-* 

light.' 

2 56 29*64 S. — Fog; rainy and wind; showers and 

sun after 1 P.M.; cloudy and slight 
rain. 

3 48 29'90 N — S. — Sun and hazy; cloudy; rain. 

4 58 29*90 S. — Foggy; showers and sun; slight rain^ 

and very damp. 

5 56 29*90 SE. — Cloudy; sun and hazy; fine day; 

very slight rain. 

6 57 29*80 E. — Sun ay’d hazy; rain freciucnt after 

3 P.M.; slight rain. Full moon. 

7 58 29*85 E. — Rainy all day; slight rain. 

8 57 29*90 SE.NW.S. — Damp and clouds; gleams of 

sun and hazy ; fine day ; moon-light. 

9 58 30*00 SE.E. — Gray; sun and clouds; .light but 

cloudy. 

10 58 30*00 S. — Gray; sun after noon; light, but no 

stars visible. 

11 56 29*9/ SE. — Sun and cloudy; gray fine day; stars 

and cumuli. 

12 49 30*20 E. — Foggy; clouds, and some sun; light 

night. 

18 — 30*15 SE. — Gray day; some sun; star-light. 

14 46 30*10 SE. — Foggy; sun, and cumuli; dark.— 

^ " Moon, last quarter. 

15 58 30*10 SE.— Fuggy; gray day; star-light. 
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MttTEOROU^GICAL JOU^ftAL KE^T AT BOSTON, 
LlNCDiJ^IRE. ; 


[Tlie time of observation, unless otherwise stated, is at 1 P.M. j 
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LXIII. On V lane! ary iiijiy.e7\c^ on the Atmosphere, By the 
Rei^, T^|»iMoNi>. 

Ayr Td^r^^ihch, 

Sir, — iVlANKiNO has from a remote period exhibited 
two classes of characters,-— the credulous and the iucredulous# 
It hasS frequently occurred that credulity has piedouiihatecl with- 
out evidence or argument to give it fsaiiction, and that incre- 
dulity has leeii cherished without Attempt to investigate the 
truti) or falsehood of the positions in q\;estion. 

The credulous and the incredulous have ‘perhaps in no in- 
stance been more tenacious ia opinion thaii on the subject of 
j)laneUry influence. , 'As the object of this paper is confined te 
tlie consideration of planetary influences' on the atmosphere, 
it is not necessary for us to i^\stigate the ground on which 
philosophers of preceding ponpjs contended for the universal 
^prevalence of starry influences. 

'Flic hypothesis I am disposed to advocate is of great anti- 
quity ; we can trace its vestiges in remote periods — its origin 
baffles all chronological precision. 

The doctrine of jjianetary influenec was the foundation of the 
Sabian system of religions worship. It engag<‘d the attention 
of Babylonian and Egyptian sages; and in every civilized state 
of human existence, as aVnopgst the Person, tlie Hindoos, and 
the Chinese — people whose antiquity distance's all eonipetition — 
we find that astvologicvil sciemee* was a(*eonnted worthy the at- 
tention of the nio>t intelligent persons. Modern philosophers 
iiavc limited the title of science to astionomy, i, (\ the eleinon- 
tary j)art; and cou-igned astrrrlogy, e. the applwntion of elc- 
lueirtary knowledge coiuhining? ol^servation and infereuccH, to 
disrepute, if not to o!)iiviun. 

Jndiseraininale ridicule, censure, or eonteiujK, are not w^orthy 
of admission within the pale of philosojdiy. — Whilst the fabulous 
s^gries of the Pleiades in' the llyades having been the "daughters 
of Atlas, "are mere modern rnruauces,coijiparatively sporflaiSg, or at 
best enigmatical vehicles of some concealed truth, aud most pi o- 
bably of (beciau invention, — vve must look to^he extensively 
jirevalent Sabian system of tlwology as far more ancient, and 
wo may rationally infe^ttmtjn jts primitive reception it was not 
chargeabli^ with idolatry. ^ 

The ctynjologg’’ of the teym w uncertain,— perhaps frotti Sabos 
in Arabia but Sabianfeth dr Sabhnx Js nojv generally under- 
stood to imply the worship of the heavenly* bodies. 

* There caa J:>e little doubf, f iliink, abopt the etymology pf thhs word. 
It is rierived Tmm isnhdf commonly proauunced ait arniy or 

,Vol. 48. No. 223. 
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If we resolve to reject everj^octrine which has at any time 
been misapprehended, or wb^e trutlie have by the multitude 
been confounded 'with error, Ihe subjects for our belief will be 
very limited. 

The opinion adopted by the Persf:.^^ the Chinese^ and the 
ancient Greeks, appears to have been, that a supreme ruling in- 
visible Power exists, with whom the planets ar\d stars are so 
connected as to be the creative and ])roductive powers, the im- 
ntediate agents of the Deity. Thence the Chinese of the an- 
cient school, at this day worship Tien or Theaven, by which 
they understand the supreme power presiding in that vast ex- 
panse where the planets aiulstars have their respective motions. 
From the positions of tlic jdanets, from the rising and setting of 
the constellations, they have time immemorial attempted to pre- 
dict the vicissitudes of the seasons; and since every change in the 
atmosphere must be the effect of some secondary operating cause, 
it is at least decorous to investigate before we condemn a practief 
which has received the testimony of ages in its defence. 

The Sabian system of worship, which enrols the planets and stars 
in its ritual as objects of adoration, is to be considered one of the 
many instances in which error has tarnished the lustre of truth. 

If we refer to the history of the patriarchal families, we find 
the primitive religion in its purity; — in the records of the Old 
Testament we perceive that the patriarchs retained those cor- 
rect principles of true religion, which acknowledged the unity 
and supremacy of the Deity, and limited religious homage to 
that one God, whilst the planetary bodies and all secondary 
causes were regarded merely as tlie ministers of the will of Go(f. 
—All extract from Josephus may serve to testify that the idea 
is correct with regard to Abraham : 

Abraham was tlie first* that adventured to preach up the 
doctrine of one God, the Almighty Maker and Creator of all 
things in heaven and earth : and that for all the comforts w'e 
enjoy bi^lhis world, it is to his infinite goodness, not to any 
power' m ourselvcvs, that we stand indebted for them. This he 
argued from the orderly course of things, both at aea and land, 
in their times and seasons, and froni his observations upon the 
motions and ivjiuences of the sun, moon, and stars; insomuch 
that, without an over^riiling and an adnniiistering providence to 
keep whole a-going, the whole frame of the pniVerse must 
drop into confusion ; and consequently that all 'We;h«ve to trust 


host. In the sacred volume the sun, moon, and stars are called the saha, 
that is, ihe host, of lieuven (Deut. iv. 19); and the Israelites were expressly 
coaunaoded not to ^vorship the saba, but him who made them, and who is 
tj||er^are called Jehovah niKiV subaoth’~^a\e lord of Uosc».— E dit. 
amoog sy te Ch^dcans of that periocU 

to , 
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to, for matters either of pleasim, profit, or nocrsbity, depencb 
singly upon the good- wiU and bounty of the mover; so that 
it is to him alone that we are to render all honour and thanJts- 
giving, without assuming any thing to ourselves,” — L’Estrange’s 
Josephus, chap, viii. 

The Book of Job is a fair specimen of€abian theology before 
the less refined sentiments of what is now denominated Sabian 
woiship were introduced. — The beautiful poem, with the argu- 
mentative narratives contained in the Book of Job, is of great an* 
tiquity ; — no internal evidence assists us in determining the age 
in which it was written, nor the author to whom we are indebted 
for a composition which has merited, and will ever merit, the ad- 
miration of mankind. The personification of the agent of evil 
is a speeinieii of poetical licence, but the subsequent matter is 
simple in its theology and correct in its ethics. The sublimity 
of thought and the pure morality cot\tained in this work are 
Admitted to be superior to the productions of Homer. 

Although many nllusions are made to the customs of patri- 
archal ages, or rather of the early vstages of civilization, it may 
not be without hesitation inferred that the Book of Job was fa- 
bricated beyond the precincts of improved civilization and highly^ 
cultivated talent. — ^Tlie arguments of the friends of Job are 
founded on principles similar to those which have in several 
periods of the world formed the bases of academic c;uestions. 

I have no wish, sir, to fill your pages witli theological or 
ethical discussions, nor to involve your readers with investiga- 
tions concerning the pvol)able writer of that excellent composi- 
tion, — whether Enoch, or any of his predecessors or coternpo- 
raries, is of no moment, — the state of astronomical, and, if the 
distinction iniKst be observed, of astrological science, at the aera 
in which the poem was written, is deducible from tlie mention 
of Mazarothy ArcturuSy Orioriy and the Pleiades^ more espe- 
cially from the mention made of the sweet influences of the 
Pleiades; whence we must infer that the wiiter was no stranger 
to the prevalent opinion of sidereal influence. ^ 

What the writer of the Book of Job ajipears to have credited, 
— what Abr^ain from the st.itements in Josephus appears to ' 
have corroborated, — may, 1 beg leave to presume, be considered 
as having constituted a part of that knowledge which Moses 
acquired ^oiigst the Egyptians, and in which Daniel iSand his 
associates became proficients in the court of .Babylon, 

Impelled by a desire of attaining the knowlccfge of truth, and 
with that view desirous of divesting myself of all pr^udice, I must 
avow that 1 §ee hot king m a creed considering the starrvjhost 
as the agents' Of Deity by their mutual attractions and reppsions^ 
at the same time limiting to the Diviue 4^1 the reyei^neer 
® X2 • 
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of worshij) which Jewish prophets may not be supposed to ha:\'e 
adopted, and to which Christian divines may not be allowed to 
subscriln;* Regardinj? those astrological atmospherical observa- 
tions which have escaped the ravages of time, as the fragments 
of a science which was successfully cultivated in many ancient 
periods, I presume that the attention of the moderns directed 
to the changes in the atmosphere, and to the coincident situation 
of the planets, may improve our meteorological knowledge, and 
enable us to recover all that was ever known by the sages of an- 
tiquity. 

The sun is geneially allowed to be the exciter of what we call 
heat in the atmosphere and on our earth ; and it is not requisite 
on this occasion to irujuire whether the Min emits light and heat, 
or whether it excites them in the body of the air and the surface 
of the earth. 

The moon is commonly sujiposed to have no atmosphere like 
our own ; but that it has an influence ori whatever constitutes 
our atmosphere is generally acknowledged. 

The influences of the sun and moon are so well authenticated 
by the observances on the periodical flow and ebb of the tidCsS 
ill the waters encompassing our earth, that no dilFerences in 
opinion exist relative to the ordinary causes and effects ; and it 
may not he unworthy our attention to inquire, wiiether extraor- 
dinary ebbings and flowings arc not imputable to other planetary 
and sidereal influences. 

No one (piestions that what is usually expressed by the term 
attraction operates between bodies of different magnitudes ; and 
confining our attention to what is denominated the solar system, 
whatever properties or (jualities are ordained by the divine 
Creator to regulate the movements and limit the approximation 
of the planetary bodie««, must lie conceived to operate in every 
part of the space in which they revolve. 

It is of no moment in the present consideration how far the 
late Rev. J. Wesley was correct in his remark, that astronomers 
assuming the magnihide^ of the heavenly bodies infer their du 
stances, and assuming their distances infer their magnitudes : the 
question is, what plausible reason can he assig^fj^ whence w e 
mayinfer that their relative situations produce those atmospherical 
changes,** the skieij hijluence\^' to which we are subjected. 

A si^all ball freely suspended near the side of a mountain is 
by afl undisccrnible influence moved from a perpendicular di- 
rection, — a small magnet has a property of producing an effect 
not only at a distance through the intervening portion of air, 
but of iiianiiesting its operHtion, although glass, wood, and a 
l^riety of other substances, intervene; — yet it is by many regarded 
ae ^credible such large bodies as Jupiter and Saturn can 
^ * have 
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have any corresponding action or effect. The planetary bodies, 
according to modern philosophers, are too^ remote to act on each 
other, or on the atmospheiyp around ns. The varying belts of 
Jupiter and the extended ring of Saturn may be atmo.s))heres, 
yet not perfectly similar to the aerial enveIoj}e surrounding our 
earth; but every planet must be surrounded with a fluid, what- 
ever its peculiar gaseous (|uality; and in and through that fluid 
the planet, whether by mechanical or chemical attraction ox re-^ 
pulsion^ must be conceived to rartfu^ condense^ or otherwise 
operate. As the moon is capable of transmitting its influence 
through the surrounding nieduim to the waters and to the earth 
which compose our glol3e, we may infer that each planet has a 
certain sphere of operation : and however we may suppose the 
energy of that operation to decrease as tlie distances increase, 
or whatever may he the intervening medium, we must allow 
planetary is as capai)le as Iniiar inlliienec, of exerting its pro- 
portion of agency through timt medium. 

Yours ttf"'i)ectfully, 

Priory, Cray Friars, Norwich, T. DllUMMONI), 

Nov* 7, iai6. 


LXIV. Some Observations on the Salt Mines of Cardona^ made 
during a Tour in Spain, in the Summer of ISl^, thj 
Thomas Stiswari' Traill, M.D. Member uf the Geological 
Society^. 

rp 

J. HESK celebrated mines occupy the head of a small valley in 
the immediate vicinity of Cardona, a town in the province of 
Catalonia. 

This valley extends about half a mile in length, from tlie river 
Cardonero to the mines, in a direction from east-sou tli-east to 
west-north-west. Its north western side is bounded by a very 
steep and lofty ridge, the summit of which is crowned by the town 
and castle of Cardona. The opposite boundary is somewhat less 
elevated ; ^J^t both sides are considerably higher than tlie upper 
surface of 4)14 fossil salt. On entering this valley, the attention 
is arrested by bold cliffs of a greyish-white colour, which are 
soon discovered to consist of one vast mass of salt. The sides 
and bottom of the valley are composed of reddish-brown clay, 
forming a thick bed, from which here and there large imbedded 
masses of rock salt project in the manner of more ordinary 
rocks; especially along the winding ascent which leads np to 
the town of Cardona. The summits of the ridges which bound 
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the valley on each side, are formed of a yellowiali grey sandstone 
of a coarse texture, and containing many scales of grey mica. 

The great body of the salt forms^a rugged precipice, which is 
recHoued between 400 and 500 feet in height at the upper ex- 
tremity of the valley, and is covered by a thick bed of the clay 
above mentioned. 

The precipitous form is partly owing to the manner in which 
the mine has been wrought for a series of ages. There is no ex- 
cavation ; but the salt has been procured by working down per- 
pendicularly as in an open quarry. The lowest part of the pre- 
sent works has a solid floor of pure salt which is not above the 
level of the. bottom of the valley where no salt is found ; but the 
real depth of the bed of salt lias never yet been ascertained. The 
upper surface of the salt is not level ; but appears irregularly ele- 
vated, according to the general outline of the hill in which it 
occurs. 


The salt has been usually represented as forming an entire 
mountain : but though it here appear*^ supplying the place of 
common rock, yet from its being confined to tliis valley, and not 
attaining so high a level as the surrounding hills, it would seem 
more correct to consider it as a mass or bed of salt filling up a 
valley, than as constituting a mountain, vvhicl'i according to 
some authors* is a league in circumference. These dimensions 
could only be obtained by considering the neighbouring heights 
as formed of this inineraij a supposition not countenanced by 
my personal observation, nor by the best information which I 
could collect on the spot. 

The surfaces of the salt precipice which have been long ex- 
posed to the weather are not smooth, but cut into iimiimerable 
shallow channels, running in a tortiioUvS manner, and divided 
from each other by thin edges, often so sliarp as to cut the hands 
like broken glass. • The channeled surface is evidently ])roduced 
by the action of the winter rains, which have given the whole a 
striking resemblance to the surface of a mass of ice, which had 
been partially thawed and again fro/en. 

The general colour of the exposed surface is g^^yi^ white, with 
here and thei-e a tinge of pale reddish brown, froni^hocolouring 
matter of the siip^incumbent bed of clay. Towards tlie ex- 
tremities of the mass of salt, extremely thin layers of a pure and 
plastic clay are insinuated between layers of salt, so as to give 
it the waved delineations which, often occur in some species of 
' calcsuiter. The general ma?8 ofrsalt is however of the greatest 


. a la Hatoria^atural yd la Ce^rt^n Fisica de 

Air Po#]Pwi7/erm,o Boa?/fr.-^M«drid, irr5,«— pillow, who translatet him. 
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purity ; and in order to be converted into snow white culinary 
salt requires no other process but grinding;. The greyish hue of 
the external surface is owing to the rain penetrating a portion of 
the salt, and by diminishing its opacity, depriving it of tlie white- 
ness which the fresh fracture generaliy presents. At the period 
of my visit the surface of this immense mass was perfectly dry, 
and in some places, where water had most recently flowed, was 
covered with a snow-wliite efflorescence. This circumstance, 
as well as the sharpness of the edges above mentioned, show the 
little hygroinetric water in the atmosphere of that country, and 
the general purity of the salt from earthy muriates. 

The fracture of the salt is highly crystiilliiie, and usually ex- 
hibits large granular distinct concretions, which give it some- 
times the appearance of a breccia, or of containing imi)edded 
crystals. 

A perennial brine spring flows at the foot of the great preci- 
pice, and affords a strong proof of the little eflcct of water on 
this very compact salt. Tlie aperture through which the stream 
has issued for many years, is not wider c'cternally than two feet, 
and suddenly contracts to a few inches ; while the channel worn 
in a solid floor of salt, through which the stream has long flowed, 
is not a foot in depth. This is partly to be ascribed to the water 
being saturated with salt; but during the rainy season^he 
stream is much augmented, and thus cannot he supposed so 
highly charged with saline matter. Notwithstanding this, neither 
the solvent iior mechanical effects of the spring seem to have 
much effect on the fossil salt of (^ardona. 'I'he waiters of this 
spring flow into the Cardonero, leaving in the valley a thick 
scaly crust of salt, resembling the ice foriued around our brooks 
7u similar situations. During the rainy season, it is asserted 
that tlic stream carries down such quantities of salt into the 
Cardonero as to kill the fish in that river. This, assertion rests 
upon the authority of Bowles, an able naturalist ; but he un- 
douhtediy was led into error when he asserted, that the waters 
of the Cardonero at some leagues belpw the inines *. yield no 
trace of salt; from wdiich life inferred, that salt may, ly motion, 
be converted into earthy matter. At Manresa, which is about 
twenty miles below Cardona, I tested Jthe viater of the Cardonero 
by nitrate of silver, which indicated the presence of an unusually 
large portion of muriate of sotla. The taste of the brine sprmg 
at Cardona is intensely saline ^ and the hand immersed in it, on 
being exposed to the air, is kistantly covered ivith a film^ of iait* 
The salt rock near Jits source isinost elegantly vetoed with 4eK« 
cate waved delinealions of an.ochre^ellow colour. 

The clay whieh covers the bed of^ sidt at Cardona au.d forips 
the sides of the valley,, exactly resembl^ the^y found 
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salt district of Cheshire, having when dry some reseinblanec to 
shale but becoming j^lastic when moistened* It is remarkably 
pure, and free from intermixture except of salt, large masses of 
which are occasionally imbedded in it. 

No hbrous salt was to be observed at Cardona ; nor did I dis- 
cover the slightest trace of gypsum in that neighbourhood ; a 
remark which was also made by Bowles. On the soil near the 
town, a small quantity of a saline efflorescence wasS however ob- 
served, which had the taste of sulphate of soda ; but the loss of 
tlie specimen 1 collected, has pi evented a more accurate investi- 
gation of its properties. 

The salt mine of Cardona is wrought like an open quarry 
with pickaxes and wedges, by which the mineral is raised in 
considerable tabular masses. The part at present wrought pre- 
sents an extensive horizontal floor of pure rock salt ; the level of 
which is a little lower than the foot of the great salt precipice. 
An enormous muss of tlie same mineral lies between tlii.s pre- 
cipice and the present mine, the lemoval of wbicli will, in time, 
render the appearance of this interesting spot still more magni- 
ficent 5 for then the vast front of the rock salt bed will at once 
strike the eye from the lowest part of the mine. 

Like every other public work in Spain, the mines of Cardona 
arein a languid state from the effects of the late war which has 
desolated the peninsula. Only two labourers arc at present 
employed in quarrying the salt, and in wheeling it to the re- 
ceiving house. Over these, eight overseers are aj)pointed, who 
do duty in rotation ; and ten sentinels are continually stationed 
around the mine to defend it from the depredations of the pea- 
santry. Several clerks arc employed in an office built at the 
entrance to the mine, and the whole is under the, direction of 
an intemiente or inspector, who wears the uniform of an offleer 
in the Spanish army; for the mine is the property of the crown, 
and is most rigidly guarded. Notwithstanding the rigour with 
which depredators are punished, the peasantry frequently at- 
tempt to deceive the vigilance of the guardians of the mine. 
When detected, the usual punishment for a peasant is, even on 
the first offence, two or three years labour among malefactors 
in some of the public works in tlie provin(‘e. A soldier is how- 
ever less severely punislied when he commits a similar trans- 
gression ; he is generally sentenced to a few days solitary con- 
finement in a dungeon of the castle. On asking an overseer the 
reason of this disproportion in the punishment of different offen- 
ders, he replied, that the soldier’s poverty was supposed to ex- 
.i^nuate his crime," while the peasant of Catalonia enjoyed com- 
parative wealth, and could afford to purchase salt for the con- 
•Wption of hty|sinily,. 


Such 
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Such is the boldness of the smiiggU*rs and the jealousy of the 
government, that it is dangerous to visit the mines without 
formal leave from the intendente ; as tlie sentinels have orders 
to fire on any one seen loitering about them. 

The workmen here receive considerahle wages, and are all 
free labourers ; each man receives daily twelve reals vellon, which 
at the rate of exchange last year ecjuals three shillings sterling ; 
lads are paid at the rate of eight reals, or two shillings ; and 
boys receive six reals, or one shilling and sixpence*. The hours 
for work are from six in the morning to seven in the evening 
(in summer); uith the intervals of half an hour, between eight 
and nine o’clock A.M., for breakfast, and two hours, from twelve 
to two, for dinner, and its usual secjuel in Spain, the siesta. 

The produce of the mines is ])iil\enzed by grinding it in mills, 
on the exact construction of our common water mills. This 
operation reduces it into an excellent culinary salt of a snowy 
whiteness. In this state it is sold to the p6a‘^antiy of the sur- 
rounding districts, at the rate of thirty reals vellon, or seven sh. 
six d. sterl per fanega of five arrohas of Catalonia, which equal 
116 pounds avoirdupois. 

As tliere are iio roads practicable for wheel carriages in tWs 
part of Catalonia, the salt is carried from Cardona on mules or 
asses ; the only beasts of burden that could travel in safety the 
rugged (Iciiles in whicli tins district abounds. It seems a part 
of the jiervcrse policy of the Spanish government to discourage 
the formation of proper roa<ls, lest it should facilitate the opera- 
tions of the smuggler. 

It would not be dilfjcult to eonuect Cardona, by means of a 
canal, vvitli the ocean ; iind thus the valuable produce of its salt 
iniiies might increase the revenues of the crown, and the trade 
of Barcelona. The channels of the Cardouero and Lobregat 
always contain a large liody of water, and iniglit easily be ren- 
dered subservient to the pin poses of inland navigation. Besides 
augmenting the value of the mines of Cardona, such a plan, by 
facilitating the intercourse with the interior of tins fine province, 
would stimulate the exertions of a people who only require an 
equitable government to become highly industrious. 

It yet remains that I offer a few remarks on the nature of the 
country around Cardona, as materials for its geology. 

Its general appearance is mountainous. The mountains are 
abrupt, but generally wooded. The valleys are narrow, and, 

* This may he conslilcrcd as liberal wages where the necessaries of life, 
with the exception of bread, are cheap; at Cardona, mutton and beef 
cost one real veil, per twelve ounces. Bread of the best quality costs one 
real veil, per twelve ounces. Wine of the country (a very good red swt) 
is retailed at six quartos per bottle, or about twu-peia^ sterling. 

* where 
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where the declivities will permit cultivation, they produce abun- 
dance of good grapes and some corn. In coming from Barce*- 
Iona, the traveller leaves, at a small distance on the left, the 
majestic Montserrat; and gradually approaches a mountain 
chain proceeding from its' northern extremity, which declines as 
it stretches t^vards Manresa. This chain consists of similar 
materials to Montserrat ; viz. of vast beds of farcilite, composed 
of rounded masses of quartz, with angular pieces of silicemrs 
slate, and fragment!^ of clayslate united by a basis containing 
calcareous earth. The fragments of this farcilite become smaller 
aa we go northward, and at last bear a striking resemblance to 
coarse grcywacke ; to which formation I am inclined to assign 
the puddingstone of Montserrat, and the chain of which it iurnis 
a part 

On descending the nigged mountains of puddingstonc into the 
valley of the Lobregat, before coining to Manresa, we observe 
strata of a hlucish-^groy rock with interposed layers of a softer 
material of the same colour, wliicli crumbles into sandy clay by 
exposure to the weather. Tliese strata have some resemblance 
to sandstone -flag; but an attentive consideration convinced me 
that they ought to be considered as stratified grcywacke ap- 
proaching to greywacke ?»lalc. Above these we again find the 
farcilite, which is the prevailing rock about ^^ar.res^^. All the 
rocks hitherto mentioned effervesce slightly with acids ; a cir- 
cumstance which connects them in some measure with the ex- 
tensive limestone country to the south-wewSt of Montserrat; and 
they all show a tendency to split vertically into columnar masses. 
Beyond Manresa the farcilite occurs till the traveller crosses t!ie 
ford of tlie Cardonero, when it is succeeded by a limestone of a 
dirty iron brown colour, and dull, almost earthy, fracture. Be- 
yond the village of Suria, a sandstone, wliich slightly effervesces 
with acids, makes its appearance. This rock constitutes the 
aides of tlie valley which contain the fossil salt. 

The immediate vicinity of the salt mines shovys no other rock 
than a yellowish grey sandstone much charged with scales of 
mica. 

We find thus that the salt rock pf Cat^ona is accompanied by 
clay and sandstone, like our Chesb^^^^t fpjrmation>. Lime- 
stone also is found near it ; but the tisuai: concomitant gypsum 

* It may not be improper here to remark, tliat'the ^amnrioft descriptions 
of Mokuserr&t are in several rcspectsF;i$rroneous, It ^ mt an inmlated 
mountain^tis geueraity represented^ but' is the hi£>hest point of a considera- 
ble chain. 1^8 ifisulur uppeara/ic^, as seen from the.kigh road between 
^oolada .ind Martorel, has Iteoe^ed, those who have never esnmihed its 
iibrth-eastero side. The tiTuCMoMy^menticttied by Bowles and others, as 
eaceriug into the corop^ikiba its paddingstotte, hs future 

tohe only a diCrk tiltceous shte. 

appears 
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appears to be wanting, as well as fetid limestone. The great 
compactness and purity of this salt merit ex.amination. 

Though the country around Cardona is mountainous and 
rugged, it is inferior in elevation to the districts between it and 
the Mediterranean ; as well as to those which bound it on the 
north. Immediately behind Cardona the mountains begin to 
ascend with increasing boldness until they unite with the grand 
chain of the Pyrenees. 

L relinquish to otiiors the difficult task of giving a probable 
explanation of the formation of rock salt ; contented if my ob- 
servations on the mine of Cardona can add any thing to 
mass of facts which should guide us in the obscure but captiva- 
ting speculations of geology. 


LXV. Observations on some Comlnnaiions of Azote until Oxy^ 
gen*. Read to the French Academy of Sciences on the 9/A 
t)/* Sep/. 1815. iiy M. Dut.ong. 


CilKMisTRY sometimesS exhibits combinations so difficult to 
isolate, and the protluction of which is accom))rinied by circum- 
stances so complicated, that the most expert and accurate ob- 
servers obtain a knowledge of their properties only after long 
efforts and successive labours, in which in a manner tliey ex- 
punge all kinds of errors before attaining the truth. Among 
those mysterious compounds we may reckon the combination 
of azote and oxygen long known under the a|)pcllation of vapenr 
rutilante [nitrous vapour^ or nitrous acid ^as). Notwithstanding 
the numerous researches on this subject, it is only since M. Gay- 
Lussac’s last experiments that the true proportitifhs of it have 
been known, I had myself made some experiments on the 
same subject ; and as niy results differ in several respects from 
those obtained by M. Gay Lussac, 1 shall submit them to the 
opinion of tlfe public. 

When we distil neutral nitrate of lead previously dried, we 
obtain a ve^y volatile liquid of an orange yellow, which had al- 
ready been remarked, by M. Berzelius in his researches upon 
the compositiot^;^ th^lik^fes ; hut wliich was examined more 
particularly by L^ac, whose researches yielded as a 

result that this, l^uid; ought to be considered as the acid of the 
nitrites, in which t)ie elements are kept in opmbination by the 
action of the vi^teir. The existence of water in the drie^ ni- 
trate of lead, the proportions of .which correspemd to those of 
the nitrates perfectly deptiyed of 'will present a very sin- 


^ Annofssdb CAnalc H 1$% p. 817. 
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giilar exception to the laus of the composition of salts ; anti as 
it is rather by analogy tlian by direct experinients that Gay 
Lussac was ted to adopt this opinion, I have endeavoured to 
subject this liquid to a rigorous analysis. 

We may effect our purpose by placing copper or iron, for in- 
stance, in contact with the a^dd in vapour at a red heat. In 
order to avoid the errors which might result from the action of 
the acid on the corks employed in the common apparatus, I had 
at first made use of a glass apparatus, all the parts of which 
were soldered ; so that the acid could only be in conUict with 
tho glass and tlic metal which ought to compose it : but I met 
with difficulties during the experiment, which made me recur 
to the employment of a porcelain tube with corks. In conse- 
quence of some precautions wliich it is needless to mcniion here, 
the only error which can result from it is confiuetl to the ab- 
sorption of a very small quantity of acid by th<* cork; eveiy 
thing being so arranged that nothing could he extricated vvhicii 
could complicate the products of the operation. 

The iron or copper in very fine and well polished wires was 
employed in great excess, and all the oxygen of the acid was 
absorbed by the metal ; tlie gas not absorbed afterwards j)iiRscd 
through a tube of muriate of lime before proceeding under the 
bell-glass which terminated the apparatus. It is easy to see 
that by determining the weiglit of the metal, that of the tube of 
muriate of lime, before and after the experiment, and the volume 
of the gas lihcraterl, we might attain the utmost precision. I 
have w»ade by this ])roce^ss several expciiincnts, the results of 
which have not presented sensible differences. 

In one of those analyses the n/otic gas was pure, or at least 
the quantity of hydr<»geu which it could contain was below the 
limits prescribed by the usual means for detecting it. In general 
the proportion of hydrogen w^as always extremely small. The 
following arc the details of the experiment in which the propor- 
tion of this gas was the greatest, and in which, nevertheless, it 
formed only the thirty-two thousandth part of the volume of the 
azote : 

Weight of the acid analysed . . . . 7-933 grs. 

Increase of weight in tlie iron . , 5-660 

Do, of muriate of lime ,, ,, 0*017 

Volume of dry gas at 0'^ B. 0*76™ . . 1*96 lb. 

100 parts of this gas contain liydrogen . . 3*22 parts. 

. This proportion of hydrogen corresponds to a c|uautity of water 
whieh united to that absorbed by the muriate of lime will only 
form six thousandth parts of the weight of the acid analysed. 

As this quantity is far inferior to the smallest proportion of 
water which we can qdmit as the essential element of a com- 
' • binatiou. 
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Miialum, it appears to me that it ought to be ascribed to the 
himiidity of the air, or to that which retnaiua attached to the 
vessels, and which it is impossible entirely to get rid ofin tnani* 
pulations which arc a little complicated. Besides, tins acid is 
not exhibited under the orange colour, hut when it is anhy- 
drated ; for I have remarked that the sriiiillcst quantity of water 
is sudiciont to render it green, as will he exj)laiucd a little lower 
down. The li(iuid acid obtained from the distillation of the 
nitrate of lead <loes not therefore contain water, nor does 
the nitrate of lead dried contain any. f)n calculating the 
ratio of the azote with the oxygen in the li([nid acid according 
to the above results, we find that 100 parts of azote aie coni- 
bined with 233 -S of oxygen. These proportions differ very little 
from those wliich we may deduce for the compositiem of the 
nitious aciti gas from the ratio in point of volunjc which ?»I. 
Gay Lnssac has given ; for we hnd, cm setting out from this 
ratio, for 100 of azote, 228 of oxygen. The identity of the ni- 
trous acid gas and of the litpiid acid obtained by the distillation 
of the nitrate of lead seemed to me at hi 't so extraordinary, that 
I thought some error had slipped into tl'o weights ; but after 
having repeated several ticnes the same experiment, with results' 
very little different, there did not remain a doubt as to this iden- 
tity. It then became very evident, tliat the nitrous acid gas 
could not he a permanent gas. In order to verify this inference, 

I made the following experiment : 

I placed in two cylindrical reservoirs turn bcll-glasses with 
cocks, one containing nitrous gas and the other oxygen gas: by 
means of two funnels with stop-cocks, in which water was kept 
constantly at the same level, I regulated the flowing of tills liquid 
into the two reservoirs, so that the quantity of nitrous gas dis- 
])Iaced by the water in one of the boll 'glasses was a little less 
than the double of the oxygen extricated, during the same time, 
from the other bell-glass ; h(>th gases severally passed through 
a long tube partly filled with muriate of lime and partly with 
quick lime, and afterwards met in a tube of a larger caliiire con- 
taining fragments of porcelain: by this arrangement, the gases . 
mixing perf^'ctly, they are transformed into nitnuis vapour al- 
most pure, and merely coutaining a small excess of oxygen. The 
gaseous mixture afterwards passed into a curved tube, submitted 
to an artificial cold of 20® below zero. After having passed 
some litres of gas over into this apparatus, ^ obtained ift the 
cooled tube a slightly greenish liquid, seaiding out into the. air 
very abundant yellow vapours, aud n^ich was transformed during 
decantation into an orange yellmv liquid possessing all the pro- 
perties of that which proceeds froftt the distillation of the nitrate, 
oflead. This experiment does m>\ allow of aa^doubt^ and 

“ F ought 
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ought to admit that the compound of azote and oxygen which 
IS generally kuc^ by the name of nitrous acid gas, is not a gas 
at the common temperature and pressure of the atmosphere, 
but rather, i liquid which 1 shall call in the meantime dry or 
anhydrous nitrous acid, to avoid all misunderstanding. 

1 found f^l for its specific gravity, and 28° for the tern* 
peeature at which it enters into ebullition, the barometer being 

. . rl/' we have hitherto mistaken the physical properties of this 
combination, ijt is because the vapour which it forms maintains 
a very strong tension at the common temperature ; and in tlie 
greater number of cases in which it is produced, it is mixed 
with permanent gases which prevent its condensation. 

We may easily see from this, that the condensation of the 
dry nitrous acid will be the more diihcult, and that it will be 
necessary to employ, in order to produce it, a temperature so 
much the lower as the proportion of foreign gas is greater. This 
accounts for the differences which are observed in the products 
of the distillation of the nitrates. When the base of the salt 


ha#but a feeble affinity for the acid, and when it allows it to be 
extricated at a low temperature, the nitric acid is decomposed 
only into oxygen and nitrous acid ; and even if w^e shall^ppose 
that t^ese two bodies are set free at the same time, the vapour 
of the nitrous acid forming at least the two-thirds of the gaseous 
mixture, it might be partly condensed, even at the temperature 
of 15°: this is what happens with the nitrate of lead. When 
on the contrary the base forcibly retains the acid, and precipi- 
tates, the having recourse to a very high temperature for the 
decomposition of the salt, the greater part of the nitric acid 
being then reduced into oxygen and azote, it will require a con- 
siderable degree of cold to liquefy even in part the nitrous acid. 
Thus by submitting the gases wbich are liberated during the 
decomposition of the nitrate of barytes to a cold of 20^ below 
0% I have not obtained a single drop of liquid ; because, as 
we ftMw, the greater part of tlie nitric acid was then transformed 
into a mixture of oxygen and azote. , 

It is also for this reason, that w’hen it is our object to make 


directly with oxygen and nitrous gas dry nitrous acid, we must 
so as to leave hut a feeble excess of oxygen, as I have 

indfcIMM above; otherwise wc shall obtain but very little 
quid. - 

If we pasts into the apparatus described a little higher a mix-* 
ture.of nitrous gas and oxygen gas, in wiiich there is a little more 
tjkari four parts of the former to one of the latter, there is still 
a liqtim in the cooled tube: but this liquid is of a 
gi)€^ smeh more volatile than the foregoing^ 1 
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have analysed this liquid l)y the process which I have described 
above for the analysis of diy nitrous acidjj^aiid I found that, it 
was formed of 100 parts of azote and 20/ parts of oxygen, ia 
weight, in one experiment; in another, I found 210 parts of 
oxygen for the same quantity of azote* It is evident, besides^ 
from the way in which this liquid has been formed^ that water 
does not enter into its composition. The proportion of oxygen 
which it contains is less than that of the nitrous acid \ but it is 
greater than tliat which ought to be found in the acid of the 
nitriteSy which Gay Lussac has denominated pernilrotis. 

It is probable, according to this, that it is not a homogeneous 
combination, hut a simple miiftiire of dry nitrous acid, ami an-* 
other compound of nitrous and oxygen gas, in w'liieh the pro- 
portion of nitrous gas will be much stronger, and this conjec- 
ture is also supported by the manner in which this licjuid acts 
during its distillation. In fact, by submitting it to a gentle heat 
the green colour gradually becomes weaker as the volatilization 
is effected, and there remains a variable quantity of dry nitrous 
acid. If the green liquid is not a simple solution of nitrous gas 
in dry nitrous acid, it ought to contain another combination of 
nitrous gas and oxygen, probably in the proportions of the per-t 
nitrous add, which it will perhaps be possible to insulate by re- 
iterated distillations, since there exists a difference, althotigh in 
trutli very feeble, between the temperatures of ehiiJlition of the 
green and the orange liquid. This is a question which I shall 
endeavour to decide on account of its importance, notwithstand- 
ing the difficulties by which it is surrounded. When we place dry 
nitrous acid in contact with a great quantity of water, by ini- 
inediately shaking the mixture it is instantaneously decom- 
posed ; a proportion of nitrous gas is extricated, which, varies 
according to the rapidity with which the decomposition ks effected. 
If we put, on the contrary, a very small quantity of water with 
the same acid,. no gas is disengaged; but the acid becomes'a'very 
deep green : this is what happens when we pour, drop by drop, 
dry nitrous acid into any mass of water ; because this acid being 
heavier than water, it gains the bottom of the vessel, undergoing 
the change of colour just mentioned. It is evident, from what* 
has been said, that the conversion of the orange acid into g^reen 
acid, ill this circumstance, ought to be ascribed to thedecwi- 
position of a part of the dry nitrous acid into nitric acid wHilek 
is dissolved in the w^ater, and in nitrous gas which is combined 
with the remains of the non-decomposed acidl Lastly, if . tve 
miK successively with a certain quantity of water v^oue 
tions of nitrous acid, the extrication of nitrous gaa^prodncealiy 
the same weight of acid will always diminish, imtil en*> 

tirely, although the liquid continoes to absendt^ 
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then see the water successively become a greenish blite, a dark 
green, and an orange-yellow. These variations of colour are 
the same with those which have been so long observed in the 
nitric acid -of different degrees of concentration, when we pass 
inU».it nitrous gas of variable proportions. It seems, therefore, 
that acts, in this last case, by bringing hack a portion 

of nitric acid to the state of nitrous acid, and passing itself to 
this^ate. As to the nitric acid which is found mixed in very 
"Afferent proportions with these various combinations of oxygen 
and a^ote, according to the manner in which they have been 
.obtained, it does not seem to affect their colours sensibly; at all 
events^ it will not be correct to^uppo»e that these mixed acids 
ai*e only^simple mixtures ; for the nitrous acid seems to have an 
affinity for nitric acid, if we judge according to the recent ob- 
servations of Mr. Davy, on the properties of the nitro-muriatic 
acid. 

The anhydrated nitrous acid, when placed in contact with a 
strong solution of pr)tasli, is decomposed ; nitrous gas is extri- 
cated, but in smaller quatitity than when the same decomposi- 
tion is produced by water; — nitrite, and nitrate of potash arc 
formed. With liquid ammonia, the action is extrcineljf. violent, 
and the nitrous gas extricated is mixed with azote ; — thif proves 
thata part of the ammonia has been decomposed. 

When we. pass nitrous acid in vapour over dry causne barytes 
placed in a tube at the common temperature, the vapour is 
slowly absorbed ; but at a temperature of abdt^e 200' the barytes 
suddenly becomes incandescent, and no elastic fluid is extricated. 
The combination which results melts, and is afterufards very 
difficult to dissolve : — we therein lind once more iij^rate and 
nitrite of barytes. It is certainly a very remarkable plisenome- 
non^ and the explanation of which is not very easy, to see the 
barytes transformed into nitrate and nitrite, at a t^perature 
which seems to be very su)>erior to that which wiU be necessary 
to decompose those two salts when once formed. 

1 have endeavoured to determine the aetioik of the different 
combustible bodies on the nitrous acid, .when redded into vapour; 
but all the phsenomena which obsen^elt-.may easily be 

foreseen by the theory, and this'j^^me the ^trouble, of relating 
A shall merely say, these ei^erimenU Confirm 

thb^;^lnion that the nitrous less %a$ily than the eu- 

chldme, the o^cygen which composition : iode, for 

instance, maybe sublimed in^d^^^ppour withbUt receiving 
my alteraitidu from it; sulphur updl^pphosph^^^ require, in 
inflame, a higher ^m|{erol:U3^?than in ^ure oxygen. 

nitTOU6>>cid^s c6mbined| without undergoing 
the.bonccntratcd sulphuric acid ; and ^ 

probable. 
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probable, according to the expeiinneiits of Gay Lussaci md also 
those which I have made known, that tlie crystalline eubstance 
described by Messrs. Clement and Desormes, in the memoir in 
which they have explained the formation of the sulphuric acid, 
is nothing* but this combination. 


Since the above memoir was publicly read, I have observed 
that the nitrous acid may be presented under very different co- 
lours, according to the temperature to which it is subjected. 
The orange-yellow colour which 1 have assigned to it in the 
course of this paper, is that which it has at the temperature 
from 15 to 28; it is deeper the inoie it approaches its point of 
ebullition. At this temperature it is almost red ; and we know 
that at an elevated temperature its vapour is of a very deep red. 
But below 15'’ the colour becomes weaker and weaker, down to 
then it IS no longer of a fawn yellow; at —10^ it is nearly 
colourless; and finally, at —20° it is entirely so. We may 
easily produce those different shades by shutting up in the bulb 
of a thermometer a certain quantity of dry nitrous acid, the 
temperature of which is lowcied successively by the evaporation 
of ether, or carburet of sulphur. It will be euiious to observe 
if the aame liquid subjected to a temperature of —40’ or *-50° 
will be presented again under a coloured form ; and if lbii| co- 
lour will be blue, as indicated by the theory of coloured rings;— 
tins I shall endGa,^oiir shortly to asccrtaiin 


LXVI. Experiments and Observations to prove that the bene^ 
ficial Effects of many Medicines aie produced through the 
Medium of the circulating Bloody nioie particularly that of 
the CoUhicum aatumnale upon the Gout, By Sir Evbkard 
Homk, KP.R.S, Communicated by the Society for 
improving Animal Chemistry^. 

A. KNOWLEUqB of |he readiness with which liquids pass from 
the stomach tha dv^ation, carr)ing along with them the 
impregnation of d^erenf!medicines ; and the readiness with 
which such medkjues are off from the circulating blood, 

by the action oi^fae kidn^j^led Mr. Brande a^id myself tp au 
inqmry respectmg the of gravel and gout,upw^p^hich 

aumect he has laid twM^w$ie" papers before the Sodivf* 
fa these cotnmuutdH^ Reaction of dilFercipt substances 
on the contents pf the^|!|i^ hai*Mcn considered^ apd j^e 

♦ From the TrimmctiodVilNkclto^^ Society for 
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$ubstftiice« mcNit effitiient in depriving them of the prineipal iiH 
gredioit' ni«t Wkh in stone and gout, are pointed out. 

For the cuH of gout, the eau mHicimle of Husson has been 
most ^rluaattly discovered to be a specific re(nedy9 ,and it is 
now .ts^tained^ by e>iperiments on difterent people, that a 
vinous infueiblt} of the cohliic^tm autmnvah^ or meadow saffron, 
80 , and tbSrefore the two medicines must be consi- 
as the same. 

lb eseertain their mode of action appeared to me an inquiry 
t^nitieoted with the objects of this Society, which are not con* 
fined to the knowledge of purely chemical combinations in the 
afotnacb or other parts of th^e body, but include the effects of 
galviB^isiti on the nerves, and of mineral and vegetable solutions 
on tho Mood, so far as they s^ect the actions of life, or the 
syii|{»toms of disease. 

. I| ha^ already been determined by experiment, that almost 
eve^ mineral, vegetable, and animal poison^f not the whole of 
them, is carried into the circulation before it produces its spe- 
cific e^ts upou particular parts, whether these are the sto- 
mach, dkin, or other parts of the body. The most truly specific 
medicine that nre have been hitherto acquainted with, mercury 
for the venereal disease ; and it is completely established, ttmt this 
when in the circulationy>is equally efficient in tKe cure 
oF a recent chancre produced by inoculation, and a venereal 
sore throat, in consequence of the disease haying been carried 
into the circulation. ^ 

That other medicines can be received into the circulation, 
an<^, as soon as they arrive tiiere, produce their effects upon dif- 
ferent parts of the body, is proved by experiments made by the 
late Mr. Hunter, although he had no idea of their bei% usually 
.carried there before they produce the different actit^ so well 
known to follows their exhibition by the mouth. Ha ,|hat 
inifusloits of the following substances received into the ^ip^u^tiou 
by tlie Jugular vein, immediately produced the same effects yirhich 
niefre slowly follow their being taken by the mouth. Infusion of 
opiuip br^ght on drowsiness. Infusion of ipecacuanha vomiting. 
Jalai>.;'vomtring and purging. Infusion of rhubarb a profit^ 
69^ ^ Urine. , These edicts ceased in a few hours, And pppeafOd 
jn no Siespect injured, the animal’s health* the 

Jikease, gout is only one whose local 
havie ^<^1. completely remoybd by -medicine, in so short a thn% > 
ks to put k beyond all doubt tW their removal is thte 
bftJie The effect of the eau mtdidnah and vt Ate 

the calcium Qutumnale onaout, is indeed 
Atit of inieremy on thb venereal dwiKBej but in ail 
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other ri%pecta corresponds with it ; and if these medicines act 
through the medium of the circulation, «the only difierence may 
be, that the one is more quickly received into it than the other* 

This power of the eau mtdfcinalei*v^h\ch I have stated to be 
exactly similar to that of the colchicnm oviunupfile over the 
local sym))toms of gout, I have ascertained by ex|!lCrtment more 
than six times upon myself ; at one time the symptoms Vi^ent 
off in six lioiirs, at another in twelve, and at others in twenty** 
four hours. 

As we know the sensible effects of mercury, whether it is in- 
troduced into the ciicuhtioii by the absorbents, or received into 
the stomach, are the s'lme, we conclude, whenever these sensi*' 
bie effects are met uith, that mercury is actually in the circula* 
tion. 

It therefore occurred to me, that if the sensible effects of the 
infusion of the colchiam should prove to be the same, whether 
it IS introduced into the circulation by the jugular vein, or re-> 
ceived by the mouth into the stomach, that we might equally 
in both cases conclude it to be in the circulation. To determine 
this point, thirty drops of the \inous infusion of the cokhicum 
(made by macerating two pounds of the fresh roots in twenty^ 
four ounces of Sherry wine, in a gentle heat for six days, the 
spirit being previously carried off by heat,) was diluted with a 
drachm of water, and conveyed into the circulation of a mo- 
derately sized dog by the jugular vein* The dog’s puke in a 
natural state is 140 iii a minute. 

In five minutes, the dog had a tremulous motion of the htlM- 
cles and fluttering of the pulse, accompanied with nausea, but 
no retching to vomit. In fourteen minutes, th? was* 180 
iu a minute and had frequent intermissions. In four hours, the 
pulse was 120 in a minute, of its natural strength, and had fre- 
quent intermissions. In seven hours, the dog had a nal^ral 
motion, the pulse had no intermission, was 140 in the minute* 
The deg had a good appetite for food, and appeared in pcfkfect 
health. 

The same dog at the end of three complete days swallowed 
sixty drops of the same infusion, exactly double the qoantitt 
that had been introduced into the circulatfon. In two h^is. Hr 
became languid, the pulse wiry and tveafc, but IdOKn the ifihimt 
id four hours and a half, the* languor much kas and ^hif pdMt 
natural* In eight hours, tlie dog had had « fraMM" 

In eleveii hours, was in good spirits and fCry Wdlt* ^ 

The sensible effects upon the were stmifait td |uo- 
duoed upon my^lf, but in a degree* tinder 
of a vMent At of the godfc, in the Umkf, on the 
ber 1813, /Ut ten o’clock hi the I tiucl^shUy drdps of 

*Y-^2 the' 
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the fan ndldidmk^ the fiein lof the gout wes insufferabte, I got 
into be4y end wm so ehiMy as not to be able to keep my hands 
warniy under the b^ clothes. In two hours, I became 
latMt hM and thirsty, lif three hours, the pain was so much 
dimtitf^d as to be tolerable, while the linib was at rest. In 
savM hcHM, I had a confined motion from the bowels, and the 
ipSilii la^the anhie became severe, while the foot was placed on 
rtl^gprdllnd, but this went off as soon as the foot was again 
jfdicud hi a horiaontal posture. A nausea, or half sickness, 
dMili on$ my pulse, which is naturally 80 in a minute, was 
towered to 60, and intermitted. In ten hours, the nausea was 
gmie off| but I remained lait§Uid, the pulse beating 70 in a mi- 
nute. I had some appetite for food. 

The following morning, my pulse was 80, and having passed 
nf^nsght, I was enabled to w.'ilk as usual, and follow the 
duttce of my profession. ^ 

if these observations shall be confiimed, Wey must lead us to 
eonelude, that the different kinds of substances, which produce 
fipeeifie diseases, are first carried into the circulation, m the 
same manner as mineral and animal poisons, and that the 
snedicines by which they are acted upon, go through the same 
course, before they produce their beneficial effects ; a material 
step will thus l)e gained in the Misideration of diseases, and the 
modes of treating them. 


IiXVir. Ah Appendix to tnPaper on the Effects of ike Col^ 
chimm aulumnale on Oout. By Sir E veraud Home, Bart. 
KP.R.S.^ 

W»BN I laid before the Society my paper upon this subject, 
I was anxious to evStablish what appealed to me to be tw6 im- 
portant facts ; oue, that the infusion of the colckkum can be 
received into the circulation without producing any p^manent 
mischief ; the other, that it is through the medium of the circu- 
lation its beneficial effects upon gout ai'e produced, and there- 
IsfOt'lheeitdden relief which is < experienced can be readily ex-* 
Hkvti^ attended to the effects of the eau miduinale 
this flMmdne for teveral years in cases of gout, botli in 
UjF iMm cefK, a^ in those of iny friends, I found, invaiiabfy, 
that tlsey d^inisfaed the freqaen^ of the pulse, ten ot tirenty 
.beafii in % vinote, and (hi# effect geueraliy took phcfl iriiout 
twelsetlliainr a^r the noadinian was axInlMted: I therefore oon- 
fo.be the ci^B^i^ of .the constitutifoi being uoddr 
tlNf|Bitteoce ef thefoedfoSae; and when I found that m pulse 
^ * |!ram rhet ft a m act fo es of dte itoy.1 Soekty for laid, part si. 

was 
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wa$ aifected in the «ame way hy the medicine received Into the 
circulation, and in a much ehorter time^ i became satisfied that 
in both cases this arose frotn an effect upon the circulation, andi 
not upon the stomacli, and therefor# did not further prosecul^ 
the inquiry; since exhibiting larger doses could only conhtltii 
what is already known, namely, that the medicine js capabk^ 
wJien injudiciously used, of producing very violent effects^ 

It ha|^ been suggested to me since the paper was read, that 
the only mode of proving that the medicine acts through the 
inediuna of the circulation, is to show that when a suffioent 
quantity is received into the blood, all the violent effects aro pro* 
linced, that result from a large ^sc taken by the mouth ; and 
as I had no object but the pursuit of truth, I lost no time' in 
complying with this suggestion^ and introduced into the circu- 
lation of a dog KiO drops of the saii]^ infusion before employed. 

The animal instantly lost all power of voluntary motion, tlte 
breathing became^j^tremely slow, ^nd tlm pulse \ygs hardly to 
be felt. In ten minutes, the pulse was 84, the inspirations na- 
tural, which are 40 in a minute. In twenty minutes, the pulse 
was 60, the inspirations 30 in a minute, a tretpulous motion had 
taken place in the hind legs. In an hour, the pulse was 1 15, 
and irregdiar ; the aiflimal was capable oF sitting up, but was 
in a state of violent tremor, ^nd the inspirations could not be 
counted. 

In one hour and a half, the tremor had gone off, the pulse 
continued the same ; the animal made ineffectual attempts to 
yoinit, and continued to do so fq|. ten minutes, e.cconipanied 
with great languor ; the inspirations were 54 in a minute. 

In two hours, the pulse was 150, and very weak; the animal 
had voided one ounce and a half of water, had vomited twice, 
each time bringing up a quantity pf mucus tinged with bile, and 
had two liquid stools. 

In three hours, had vomited again, an%had another stool; the 
pulse too weak to be counted. 

In four hours, continued extremely languid. 

In hve hours, vomited some bloody mucus, and expired, 

On openyig the body, the stomach contained mu^-'us tinged 
with blood, and its internal membrane was inflamed ; the duo- 
denum tiad its internal surface universally inflamed; the sape 
appearance in a less degree was met Wfth in the jejpnium and 
ilium, and more strongly marked in the cotbn than in the ilium. 

The fqcts which I have now adduced, aflivi'd proof 

of the ac:tion of the upqb difbrent 

parts of the body, bcihg t^rodgb the mpdjpj^ Of the dreulation, 

pnd intestines. /’* * . * ^ ^ ^ 
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Ezbkiel 


GThe electrical apparatus, mentioned in my last paper, consists 
e|f l#put 3,800 groups of zinc, copper, and paper discs, inclosed 
glass tubes. These are placed in an horizontal position, 
resting upon two insulating rods, which stand seven inches 
high above the common base into which they are fixed. In the 
imaitner of connecting the ends of the tiil)es there is nothing 
new, but in the application of the silver leaf electrometer, there 
is a mode which may afford iSStne amusement to those who are 
not much acquainted with physical experiments. 

The wire on the top of tho clfCtromcter may be placed either 
in contact with one extremitv of the arrangement of columns, 
as represented in tlie figur^e^, or at any nmre convenient di- 
stance. The electrometer being placed ti^n a table in the 
middle of a room, and the «‘lcctrical apparatus in some remote 
place, out of sight, it only requires a thi?i music wire to connect 
the apparatus with the electrometer, tf) cause the pendulums to 
vibrate as freely as if the electrometer and columns were in ac- 
tual contact. ... 

It has been suppos<^ by M. fife Luc and some other writers 
on this subject, that tin variable action of two electric columns 
wpon a pendulum auvspended between them, is owing to the 
moisture contained in the atmospliere ; but others arc of opinion 
that the teih\)erature of the sdr, and not moisture, is the cause of 
this variation. 


To determine the cau'^o of irregularity in the vibrations of my 
pendulums, I made obsei vatioiis several times a-day, for more 
than a month, and I find that their vibrations are governed by 
the temperature of the air of the place in which the apparatus 
stands. The moisture^of the atmosphere, 1 apprehend, could 
produce no effect, as the ends of the glass tubes were carefully 
closed with sealing-wax. 

The following observations show the. effect of temperature 
upon electric columns : * I ^ 1. 

Her. of ViWtions 


Oct. 1816 . - ' 

10 at 9 A.M. .. .60 1 XM J 

10 at 10 A.M. .. 62 - iW 

mat 11A.M. , 64 i42 , 

lO at 1P.M. I... 67 U" 144 „ , 

10 at 3¥:M. . . .68 148 

lO'at^SPfM. .. 66 144 

♦ Face 243 of this volume, i tii 
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111 keeping a register of the vfcable action of M. De Luc’s 
columns^ some attention is necessary in adjusting the pendulums 
to the maintaining power; for if the pendulums be too long, or 
too heavy, their vibrations will be irii|gular, stopping at intervals 
till the columns have accumulated sufficient power to put them 
again into motion. If the columns be siifficicMitly powerful to 
keep heavy pendulums in rfi^\iilar action when the weather is 
cold, their vibrations will agree very nearly with tiu' teihperature 
of the air at all other seasons; but if the pendulums be very 
short, they will vibrate too quickly for observation. 

The two elements which keep the pendulums in motion Come 
from the earth ; for wiien the cl€(ptroineter is placed in contact 
with the copper extremity of the scries of columiis, no action is 
produced; but when a jjersojiv standing on the iloor lays. his 
finger upon the zinc extremity, the pendulums will instantly 
begin to vibrate, aiul continue in motion as long as the com- 
munication with ^ earth shall remain in the' janie state. Tiie 
electrometer being removed to the zinc cxticmity, no action 
will commence ; but let a commimication be made between the 
copper extremity of the sciies and the e.irth, and the pendulums 
will vibrate as fre(‘Sy as before. ^ 

Although the two dements which keep the pendulums in mo- 
tion come from the earth, yet the variable state of the eartli’s 
electricity has no efiebt upon them, for they will make the same 
number of vibj’ations iu a given time, the teinpcratiire of the 
air being the same, whatever the electrical state of the earth 
may bca. 

it is >veli known to every elect rloian that his machine acts 
much better at one time llnni at another. This has been attri- 
buted to various causes; but the true one is, the electricity of 
tlie earth is variable, not only on difiercnt days, but at different 
times in the same day. 

The method that I use for detcrmiiang this property of the 
earth, is very simple, and yet it admits of con^siderable accuracy. 
1 take a barometer tube about two feet long, and after having 
d^awn it once through a piece of silk held in my hand, 1 hold it 
over one o|<imy pf^^^lectrometers, at the distance of about an 

If diverge and remain perma- 

nentj contain is inea^mred, and noted down 

as the, the earth at that time. If the leaves 

be ttdt peti^eiitly lllieetrified with the tube at that distance, it 
ts with the electrometer, when a perma* 

nettt effe^ 1^11 be produced ; and the angle, being 

measured, \b ente^ in a edluDm titled cmitacL But it wiU 
sometimes happen, that' the earth cof^tains so littl^eetrrcity, 
^ —'-.Yd that 
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that evea contact produces M permanent effect upan the elec- 
trometer. On the contrary, the electricity of the earth is some- 
times so strong, that the tube drawn once through the silk as 
before, and held at the dhUimce of four, five, or six inches above 
thcbslectrometer, the leaves will become permanently dectrified. 

'Sut to obtain a greater degree of exactness than can be de™ 
riv^ from one electrometer only, 1 make use of five or six, and 
atfte having made an observation by each separately, I take a 
^n^n of their results for the true. I have kept a journal of the 
eleotricity of the earth by this mode for more than fifteen mouths, 
and found, during that time, such a correspondence among 
these instruments, as gives me great confidence in this mode of 
investigation. 

Extract from viy Journal of 0l<errations on the 'Elecirmty 
of the Earthy taken at Nme o* Clock in the Forenoon. 
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When a tube, excited as above directed, is brought into con-t 
tact with an electrometer, without producing any permanent 
effect within it, it is not to be understood that the earth contains 
710 electricity, but only that it is in a veiy low state. 

The, experiments, described in my last paper, demonstrate 
that the pendulums placed at each extremity of an arrangement 
of electric columns, were kept in motion by two invisible cIct 
• ments, and 1 have to add, that these pendulums have now been 
constmitly vibrating for more than two months. In the year 
IBIS, I ascertained that tlie electric spark consists of two e]e-> 
ime^ts .of equal mechanical forces passing trough each other in 
pflphTfury directions^. In th^se experiments, the effect was Of 

* Phil Mag. vob xlii. p. 163. 

Instantaneous 



On the Action of detached Leaves of Plants. 345 

instantaneous as the spark itself ; 1)iit the effect of the same two 
elements, brought into action by the electric columns, may be 
continued at pleasure for months, or even years. 

Now, as ail the operations of Nattlb are produced by general 
laws, it is very probable, that all the phaenoniena of electricity, 
chemistry, meteorology, and the living functions of animals and 
vegetables, are the effects of these two elements. 

This hypothesis (like many others) is easily formed, but the 
investigation of a theory is a work of greater labour ; and may 
perhaps, in this instance, require the assistance of some instru- 
ment not yet invented ; for nothing tends so much to enlarge 
the native intellectual powers of man as improvements in the 
arts. 

Lynn, Nov. 13 , EzEKIHL WaLkER, 

[To be continued.] 


LXIX. On the Action of detached Leaves of Plants, By 
T. A. Knigut, Esq, F,R.S, In a Letter addressed to ike 
Right Hon. Sir Joseph Banks, Bart, G,C,B, P,R,S.^ 

r 

Dear Sir, — Since I had last the honour to address a coivi- 
miinication to you, with a reipiest that you would lay it before 
the Royal Society, I have repeated great part of the CHperiinent? 
which formed the subjects of my former letters, with such ad- 
ditions and variations, as might probably lead to the detectioa 
of any erroneous conclusicins which 1 niiglit have drav/n ; but I 
liave not been able to detect any errors, nor to add any thing 
very important to my former observations. I have, howevci, 
been able to ascertain a few pew facts, which I think too in* 
teresting to be lost. 

I endeavoured, in my former communications, to adduce 
evidence, that the matter, which becomes vitally united to tree.*, 
previously passes through their leaves; and I shall now proceed 
to state some facts, which, I trust, will prove that a fluid pos- 
sessing the power which I have attributed to the true sap, ac^ 
tually descends through the leaf-stalks. 

^ A slender knife was passed through some leaf-stalks of the 
vine, about two-thirds of an inch distant from their junction to 
the branch; and down to that point, the leaf-stalks were divided 
longitudinally, and a transverse section, about half an inch long, 
was made through the bark opposite the middle of the leaf-stalk. 
A similar transverse section through the bark, was madesome- 
lyhat less than an i%h distant below; and these sections were 

f From the Transactions of the Society for^ieiS/ part it, . 

united 
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united by two longitudinal sections through the bark^ which cx« 
tended from the extremities of the Upper tranverse sections to 
the extremities of the lower; by which means^ pieces of bark, 
about half an inch broad, ^id nearly an inch long, were sepa- 
rated from the adjoining bark. These were then detached from 
the zdburnum, and surrounded by two folds of paper coated with 
Wfluc on each side ; by which all connexion and communication 
witli the tree, except through the divided leaf-stalks, were cut 
off* The insulated pieces of bark, nevertheless, continued to 
grow, and extended downwards,* and laterally, and in thickness; 
and thin layers of alburnum were deposited. 

Leaves of the potatoe, without any portion of bark being at- 
tached to them, were taken from the plants, just at the period 
when the tuberous roots began to be formed ; and I conceived 
that these leaves, consistently with iny former experiinenrs and 
conclusions, must contain portions of the living organizablc 
matter, which would subsequently have been found in theirtu- 
berous roots. The leaves were, therefore, planted in pots, and 
placed under glass, where, being regularly and properly supplied 
with water, they continued to live till winter, though without 
emitting fibrous roots; and I then expected to find some small 
tubers at their bases. In this expeqtation I was disappointed ; 
but the result of the experiment was noc less satisfactory, the 
bases of the kaf-stalks themselves having swollen into conic 
bodies of more than two inches in circumference, and being 
found to consist of matter apparently similar to that which cova- 
poses the tuberous roots of the plant. The enlarged parts of 
the leaf-stalks remained alive hi'thc following spring ; but whether 
th^' are capable of gcneiating buds or not, I liave net been able 
to ascertain. 

Leaves of mint were jdanted in the same manner as those 
above mentioned; which grew, and continued alive through the 
winter, and were still living in the end of the last month, having 
assumed the character of the thick fleshy leaves of evergreen 
trees. Upon examining the mould in the pots, 1 found it to 
contain very numerous roots, which must have derived their me- 
dullary, and their cortical, and alburnous substances from mat- 
ter which bad emanated and descended from the leaves. 

I had frequently observed, in former experiments,^ that the 
destruction of the mature leaves of young plants not only sus- 
pended the growth of the roots, but also the growth of the im- 
ulatmre leaves ; whence I inferred, in 1a former communication, 
fbal the ofganizabie matter, which composes the ) oung leaves, 
ha«tdiways undergone a previous preparation in other ieaVes of 
the ptaut,.^ithcr of the same, or preceding season ; and %(nis 
thence led taeipcd; th^t^ under favourable circumstanoi^ the 
y mature 
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mature leaves might be made to nourish and promote the growth 
of immature leaves, without the aid of roots. Several shoots of 
the vine, each about a yard long, were detached from the trees, 
and laid over a succession of basini||4)f water, into which each 
of the mature leaves was in part depressed : and thus circum- 
stanced, the young loaves continued to grow, and the points of 
the slioots to elongate; and all were alive and in peifect ap- 
parent health at the end of a month. 1'lie water necessary to 
preserve the young leaves must in this case have been derived 
from the mature loaves ; and I entertain no doubt, but that the 
organizahle matter which occasioned their growth, wa»s derived 
from the same source. Intersection of the bark between the 
mature and young leaves was not attended with any injurious 
consequences, and tlio sup must, therefore, have passed to the 
young Iciive.> through the alhurniun. 

Consistently with llie preceding circumstances, if the mature 
leaves be destroyed, or taken olf, the fruit cruses to grow, or, if 
full grown, remains without richness or flavour ; and the power 
of feeding fruits in winter and early spring seems to be confined 
to evergreen plants. The orange and lemon tree, tlic ivy and 
holly, atford familiar examples of this ; and where a genus of 
])lauls consists of evergreen aiul tleciduous species, as that of 
me^fnlus and vihurnum, the evergreen species alone nourish 
their fruit in winter and early spring. 

The probable passage of the sap from the mature to the young 
Knaves ana fruit may, I think, he easily pointed out, though de- 
#:'!sivc proof of its coui sSC will probably never be ailduced. Having 
<;ften detached the bark from the alhurnum of the stems of 
young oaks, just at the period when the midsummer shoots tjpre 
'oeginning to elongate, I observed, as others have done, that a 
fluid exuded from those parts of the surface of tlie alburnum, 
which are called (most improperly) the medullary processes, and 
from correspondent points of the bark, which resemble the me- 
dullary processes^ih organization. This fund has been proved, 
by its powder of rapidly generating air organic substance, to be 
the true sap of the tree, part of which I conceive at this period, 
to be passing from the bark to join the ascending current in the 
alburnum ; which current feeds the young succulent shoots and 
growing leaves. Subjecting the alburnum to a slight degree of 
pressure at this period, tlbuiid that a considerable quantity of 
liquid, being apparently the true sap of the tree, issued oist la- 
terally throi^h the nieddliary processes, as well as longitudinally 
through the cellular suhatance of the alburnum : but the tub^ 
it^eontinaed empty, and their position was marked by de- 
prefers of the surface of the extravasated fluid*' ^4 ^yndeavoured 
to aUc^Ttaiks, what proportion of water a giveil, qu^tty ofvjtha 
• ** % alburnum 
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alburnum of such oak trees contained at this period; and 1 found 
Chat 1000 parts lost bydrving oiily 3>T\ parts: which is not 
more than the weight of the water that the cellular substance 
appears capable of contambig, entirely independent of the tubes. 
That the tubes, nevertheless, are not always empty, but that 
they act at other periods of the year as reservoirs for the sap, I 
haare given an opinion in a former eoninnuiication ; and 1 am 
now in possession of facts which prove them to perform this 
office, even in the heart wood, to a much greater extent than 
1 had ever at any former period suspected ; and which incline 
tae to believe, that the durability of the htart wood, as well as 
of the alburnum of the oak, will be found to depend to a great 
extent upon the period in which the tree is felled : but I propose 
to inake my observations upon these points tlue subject of a fu-r 
ture communication. 

I am, my dear sir, &c. 

T. A. Knight. 


LXX. Controversy respecting Safety-lamps, 

Ijast month, but too late for insertion in our October number, 
we received from a respectable corr^pondent at Newcastle se- 
veral articles w’hich have appeared in tlie Newcastle Courant, 
claiming for Mr. Stephenson priority of invention of the safe- 
latnp, — When the invention was first announced, we stated ouf 
opinion that Mr. Stephenson and Sir Humphry Davy made 
each their discovery independent of each other. Mr. Stephen- 
soi^s friends, on the contrary, have exj)ressed an opinion that 
SirHumphry’s was derived from Mr. Stepbensoirs ; and in sup- 
port of their opinion the dates of hjs experiments hav^ been 
brought forward by himself* Sir H. Davy’s friends, resting also 
on dates, have showm that Sir H. \vj^ prior^ Of course, if dates 
are to be taken as evidence, not merely of j||iprity of invention, 
but as proof that the cue who was latest nm^have borrowpd, it 
will follow that Mr. Stephenson’s lamp was derived from Sir 
Humphry’s. — ^The following are the' articles which have appeared 
oa tais subject in the newspaper to which we have alluded. 

Froi^ the Newcastle Couxant of the 19^ A of October, 

^ I trust the public, and gentlemen of the coal trade in par- 
iieuiar, will excuse my requesting their attention to a letter frpiii 
Sc^rt William Brandling, esq. to the meeting summoned for 
the purpose of voting a piece of plate to Sir Humphry' Davy, 
and'^ a rui^tion which he moved at a subsequent meeting, 
winch was Seconded by Arthur Mowbray, Whet]^ m 
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not the former of these gentlemen is justiheil in the opiinon he 
has expressed, and which he has kindly allowed me to publish^ 
it appears to me may easily be decided ; and I shall only add| 
that if it can be proved I took adsttntngc in the formation of 
the safety-lamp, of any suggestions except the printed opinions 
of scientific men, I deserve to lose the confidence of iny honour-’ 
able empfoyers, and the good opinion of iny fellow-men, which 
I feel an honest pride in declaring, even in my humble situation 
in life, is of more vjilue in my estimation than any reward that' ’ 
generous but indiscriminatiiig afHucnce can bestow. 

Gkorge Stephenson* 


Copy. 

“ r.ow CosPorth, Ann. 29> 1816. 

Sir, — As it will not be in my power to attend the meeting 
summoned for the purpose of voting a piece of plate to Sir Hum- 
piiry Davy for the invention of the safety-lamp, 1 trust the gen- 
tlemen will excuse my adopting this inode of requesting them to 
ascertain (previous to their resolving upon a measure which will 
convey their decided opinion to the public) whether the meric of 
that invaluable discovery is due to that gentleman, or not. Tjbe 
conviction upon my mind is, that Mr. Georg;e Stepheiison, of 
Killingworth Colliery^ was the person who first discovered and 
applied the principle upon which lamps may be constructed, so 
to be used with perfect safety in mines charged with hydro- 
gen gas ; wliether that gas is admitted through capillary tube^, 
or the apertures of wire-gauze, (which may be considered lj 
merely the orifices of capillary tubes) does not, I conceive, affect 
the principle. In the communications I have sfeen from S'r 
H. Davy, no dates are mentioned, and it is by a referenci to 
them only that the question can be fairly decided ; for the in- 
formation of the meeting, therefore, I shall take the liberty pf 
inclosing some I received from Mr. Stephenson, to the correct- 
ness of which. I am concerned, I can bear testimony. 

At the same time T must beg leave to add, that the principle of 
admitting the hydrogen gas only in such small detached portions 
that it would be consumed by combustion, was, I understand^ 
stated by him to several gentlemen as the idea he had embrac^ 
two months before this lamp was actually constructed. 

I remaiu, sir. 

Your very obedient humble servant^. . 

Robert Whxiam BranplIi^g, 
Ta the Secretary of the General 
Meeting of the Coni Trade. ' ^ ^ 

The Killingworth lamp wititi one Cube to admfi^jhe a 

slide al the bottom of the tube to regulate the 

• admittcfl^ 
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admitted^ was first tried in the Killingworth A. and B. pits on 
Saturday, October 21, 1815; but being found not to burn well, 
another was ordered the same day, with three capillary tubes to 
admit the air, and tried^in the mine on the dth of Novembei 
following, and found to burn considerably better, and to be per- 
fectly safe. On the 17th of November it was tried at Killing- 
worth Office with inflammable air, before Richard Lambert, es(|.; 
and on the 24th of November before R. \V. Brandling, esq., 
C. J. Brandling, esq. and Mr. Murray. 

On the 30th of November a lamp was tried in the mine, in 
which the air was admitted by means of a double row of small 
perforations, and found to be jK'rfcctly safe and burn extremely 
well ; and on the 5lh of Decnnber it was tried with inflammable 
air, before the Literary and Philosophical Society of Xevvcastle- 
upon-Tync. 

N. R. The lamp which was tried on the 21st, of October was 
a considerable time in making (a month at least), owing to the 
necessity of having the gla<^s made and well tcin])ercd before the 
lamp could be begun to be made. 

At an adjourned Meeting of Coab owners, held the 11 th of 
October 181(5, John (icorge Lambtou, esq. M.P. in the chair, 
Mr, William Brandli^ig moved (seconded by Mr. Arthur Mow- 
bray), that the meeting do adjourn until, by a comparison of 
dates and an inquiry into facts, it shall be ascertained whether 
the merit of the invention of the safctj^lamp is due to Sir 
H, Davy or George Stephenson ; and the question being put 
thereon, the same passed in the negative. 

To the EdU(fr of the Newcastle Courant, 

High Ileworth, October 51, 1816. 

Sir,— In answer to the letter and certificates of Mr. Stephen- 
son, respecting the Killingvvorth lamp, in your last week’s paper, 

1 will thank you to insert the following notices respecting the 
progressive views and experiments of Sir ll||||pavy, on the sub- 
ject of his safety- lamp. 

Oil the 28th of August 1815, Sir H, Davy told Mr. Fenwick, 
of Dipton, at Auckland Ca^tlCjj that he intended introducing a 
lamp itifo the coal mines inca)3^lile of inflaming the atmosphere 
surrounding it, and constmeted of materials not easily imured. 

Sir H. continued in the north of England till the 29th of 
September following, on which day he wrote to me, requesting 
me to send him a quantity of fire-damp from a blower. In this 
ktter he says, I have thought a good deal on thib^preveiiticm of 
explodons from fire-damp^ and 1 entertain string hopes of lieing 
thing s^isfaetory on the subject/' n. ' 

^ W of October, he acluiowlcged tb; receipt^of the ' 

' fire- 
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fire-ciamp^ and said, My experiments are going on successfully, 
und 1 hope in a few days to send you an account of them. I 
am p,oiag to be fortunate" far beyond ray expectation/' 

In a letter, dated 1 9th of October 1815, he says I have ai- 
rvjaily discovered that explosive mixtures of mine dixmp will not 
pass through small apertures or tubes, and that if a lamp or 
iautlioru he jniide air-tight on the sides aiid fiiruishcd with aper- 
tures to admit the air, it vvlU not coinniunicate flame to the out- 
ward atnmsphere.” 

Or. the /.>th of October he announced his discoveries to the 
Cliemical Club of London ; but he soon “ gave up the idea of a 
safety-lamp dependent upon a diminished circulation of air, be- 
cause he found that apertures in the top and bottom only, were 
not safe, unless made so small as to occasion a great loss of light 
in the flame : i, e, 1 -5(kh or I -00th of an inch ; and he adopted 
tubes and canals alove and below, which proved to be safe by 
direct experin7eiu/' In a letter dated October iiO, he describes 
ii lamp of this kind, and has the following reasoning upon it: 

Atmospheric air, when rendered impure by the combustion of a 
candle, but in which the candle wiW still burn^ will not explode 
the gas fron) the mines ; and when a lamp or candle is made to 
burn in a close vessel, having apertures oi^ above and bclow^ 
an explosive mixture of gas merely enlarges^ tlie light, and gra- 
dually extinguishes it without explosion. Again, the gas mixed 
hi any proportion with common air, 1 have discovered will not 
explode in a small tube, the diameter of w^iiich is less than l-8th 
of an inch, or even a larger tube, if there is a mechauictil force 
urging the gas through the tube/’ Some manuscript copies of 
this letter were taken by professional men of this neighbourhood 
oii the 2d of November ; and on the (>th of that month { read it 
to a general meeting of the coal trade. 

On tiie 4th of Novemljer, Mr. Butler, in an oration delivered 
at the foundation of the College of the London Institution, no- 
ticed the discovery jjH the following manner; — At the instant 
I am now speaking science is advancing towards us with an in- 
vention which to^the latest posterity will prove incalculably be-, 
nefleial to humanity in general^^and commerce in particular. 
You have read in your newspapers of the horrid effects of the 
firing of a mine. A very recent paper has given an accohnt 
such a disaster. Now within these few weeks, one of those men, 
homines cenLenarity as Scaliger called them, vtho exist but once 
in a century, men who elevate the country in which they were 
born, and evetf th^ age in which they live, our illustrious countrj - 
man, §& H. Davy, has discovered a process by which this evil 
principle in nature is absolutely subdued, and all possibility of 
danger from it altogether removed.*^ " 

Tfe 
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The regular progress of Sir H’s investigations after this time 
till he discovered a tissue permeable to light and air^ but im> 
permeable to Jlame^ may be seen in his publications on the sub- 
ject. 

In, a letter dated from Whitehaven Castle, 20th ^ September 
I 3 I 69 Sir II. pointed out to me a little book, entitled £lemeiU'> 
of Chemical Science, ”, by J. Murray, Lecturer on Chemistry^*, 
dated June 1815, in which there are several hints for construct- 
ing a lamp upon the principle of a (liiniiiislied atmosphere. A 
&iuhnrn might be made air tight, and fed through a flexible 
tube, &c.” A division in tlie tube, or another parallel to it, 
would promote a proper current, &c. &e,” Mr- Stephenson’s 
first lamp, which dates its origin from October 21, 1815, was 
upon the same principle ; so was that of Dr. John Murray, of 
Edinburgh, announced in November 1815; and that of R. W. 
Brandling, esq. with the bellows on its top, which appeared soon 
after* 

From the preceding statement, compared with Mr. Stephen- 
dates (and even taking into the account the anxious two 
months after he had embraced the nfea,”} it is evident he was 
preceded by Mr. Murray, in the application of one tube, and by 
Sir H. Davy, ii|nuj||irou$ apertures and tubes above and below, 
for admitting th^nydrogen gas, only in vsuch small detached 
portions, that it would be consumed by coukbustion.” 

I believe Mr. Stephenson to be a very modest and a very in- 
genious man ; and tiiat i\\^ first ideas he liad of his lamp were 
tl;e effect of his own reflections on the subject: but when it is 
insinuated, as it has been, that hints respecting the Killingworth 
lamp were clandestinely smuggled to Sir H. Davy, which led 
him to the invention of the wire-gauze safety-lamp, th^ calumny 
upon his character is not to be borne. The scientific world are 
highly indebted to him for his late discoveries respecting the 
nature and properties of flume ; and the pare of the popuiatiou 
of tills neighbourhood connected with the|||ial trade, owe iiim 

mighty debt of gratitude for the successful application of th.ese 
discoveries, to lightmg the eoal-inincs cheaply and securely. 
He has, I know', spent a year jd’ great anxiety and labour in the 
service of the coal-owneis; it^, therefore, impossible to sup- 
preaa one’s indignation, on hearing that dtiulus respecting bis 
claims to these discoveries shoukl have arisen among.thnt body 
of men, especially when his enemies in the scientific wo^ld havb 
been held in silence by their astonishment at the novelty and 
originality of the invention. 

I cannot conclude this letter without observing that I have 

♦ This gentleman has be^ii one of the warmest advo^alet for Sir H.. 
Davy’s lamps. 

not 
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yet seen a lamp, excepting the wire-fcauze one of Sir H* 
Davy, which in my opinion deserves the iiome of a sajety^lamp ; 
and that this is the decided opinion of persons interested in the 
coal trade, is evident from the wire-gauze lamp h'*ing used in 
exclusion o£ every other kind, in almost every collier) in this 
country, in which fire-damp prevails. 

1 am, sir, 

Your very obedient humble servant, 

John Hodgson* 


LXXI. On Vision. By Mr. W. Pater* 

To Mr. Tilloch. 

Sir, — IV^R. Horn, in his Observations on the Cosmogony of 
Moses, has been so obliging as to give his ideas on the seat of 
vision, concluding ‘^that the optic images are formed by caus- 
tic reflection and exhibited in the middle of the vitreous humour, 
and thus the optic imj)res‘.i<)ii and position of the tangible ob- 
ject are reconciled/' I will confess I do not exactly understand 
what is meant by caustic icilection, and ttoyfi^ shall make no 
remarks upon it^ nor should I liave parocnlarly noticed the 
other part of the opinion, had it not hronglit to my recollection 
a correspondence 1 lieltl with an ac<iiiaintance of mine, about 
five-and-forty years ago, who had formed an idea that the eye 
sees objects placed before it without any medium being necessary, 
and that light merely renders bodies visible by diirusion^ over 
their surfaces, he having no notion whatever that the light must 
pass from the surface, or point illTiniinatcd, to the eye, to pro- 
tluce, vision. Now it appears to me that Mr. Horn’s theory is 
fop.nded upon some such idea, otlierwise where is the necessity 
tjf supposing that the rays are reflected from the nerve to form 
images in the middlj||||f the vitreous liiimoiir? hecuiise, if images 
were formed in the vitreous humour, whie'i seems contrary to 
the nature of transparent fluids, still the rays of light must ho 
reflected back anain from those*i|gges to the optic nerve to pro-* 
cluce vision, because vision is tiWmsation produced by ihe^JCfCtion 
of light upon a nof^ve^ or nerves^ adapted to receive excitemtsnt 
from light,. No part of the body is possessed of sensibility but 
what has nerves, or is nervous, — the nerves alone being sentierU; 
consequently were light capable of being collected in the trans- 
parent vitreous, humour so as to form images in its centre, still, 
those images could not be perceived there unless . the vi- 
treous humour were nervous, which is not the case j and thenp- 
fore, if these images w’cre formed there, the Haht must he 
Vol, 48. No* 223. Nov. 1,816. • Z fleeted 
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fleeted back again to the optic nerve to produce vision^ or setr«^ 
satioii, as nothing but nerves is sensible. 

It appears to me, then, that Mr. Horn's theory demands two 
reflections which are neither proved, nor necessary, nor con* 
sistent with the nature of transparent fluids; an4 therefore I 
feel inclined to retain my old opinion, that light acts upon the 
optic nerve and excites sensation. 

I know the difficulty of getting rid of notions which have be- 
come habitual, and therefore I suppose my want of conversion 
IS owing to my having long thought as I do, and to Mr. Horn’s 
reasons and reflections not being sufficiently caustic to reach w?/ 
case^ and produce in me a new and juster way of thinking : at 
the same time I by no means expect that iny opinions will pro- 
duce any change in Mr. Horn’s ideas: however, there can be 
no harm in diversity of opinions on doubtful subjects, if good- 
humour be president. I am, sir, 

Your most obedient servant, 

Skift-haven, Nov. 1, 11*10. W. PaT^R. 


LXXII. On the Po^sibUily of alloyina hon irith Manganese. 
By David Musmt, Esq. of CulcJoiJ^ Foiesi of Dean^. 


I ' 

HAV15 ill your last number shown the difficulty of combining, 
to any material extent, metallic manganese with cast iron, by 
fusing the latter with the black oxide of manganese and certain 
proportions of chaicoal. I next attempted to form the alloy of 
the two metals by fusing" e.ertaiii proportions of the ore of each 
metal in mixture, considering that results obtained under such 
a mode of operation, would indicate the praeticability of working, 
if necessary or advantageous, ores of manganese along with the 
ordinary ores of iron smelted in our blast furnaces, either for 
the production of good bar iron or steel. 

I selected a large piece of argillaceous iron ore, which I pre- 
pared by roasting and subsequent pulverizanon ; I then passed it 
through a small wire sieve : the oxide of manganese and char- 
coal were prepared in a similar way, and thtf whole kept shut 
im from access to atmospheM|||yr, to as possi- 
ble any irregularity in the rel^ by moisture. 

The crucibles and lids were accurately ll^ed to each 

other, and entrely free (by being coaly 

of extraneous matter. . ' 

No. 1. Fused of the argillaceous irprftW'^T^ V * . 

A crystallized metallic button the result of tlu» fluxion. 




* CoiiiiaanieateU b^. ({le Auitior* 

4! . 


weighing 
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\velg;liing 223 grains, or 44-| per cent.; the earthy matter of the 
ore had resolved itself into a brownish opaque glass, partially 


transparent in thin fragments. 

No. 2. Argillaceous iron ore . . . , • . 500 grs. 

Oxide of manganese . . . . • • 100 

Charcoal • . . . . . • . 100 


Result of the fusion of this inixt\ire, a rough irregularly cry- 
stallized button of metal, weighing 217 grains, which is a pro->- 
duce of 48-i-V Glass opaque blackish brown without 

any transparency^ 

No. 3. Argillaceous iron ore * . . . . . 500 grs. 

Oxide of manganese from which 22 per 
cent, of oxygen and moisture had been 
extracted .. .. .. 100 grs. 

Charcoal . . . . . . . . 100 

Result — A smooth regularly crystallized metallic button^ 
Weighing 230 grains, c(jual to 46 per cent. On a comparative 
examination of the fractures of these experiments, the following 
remarks w'ere made. 

No. 1 button possessed a clear metallic fracture inclining to 
steel, filed and cut soft, ami possessed considerable tenacity. 
The grain was flat, confused like steel appri^ehmg to cast-iron. 
No. 2 broke with a dark gray blue glance, more perfectly gra- 
nular than the former, cut s^ofter at first, but possessed less real 
tenacity. No. 3 was extrf?njeiy brittle, and disjjarted on the first 
application of tlie chisel : — fracture different from the former, 
silvery gr'w, crystalline listiuct small grain, and resembled on 
tile whole some varieties of gray cast-iron. This dilfereiice of 
appearance and increase of weight may jirobably with justice 
be attributed to a small portion of inetallic manganese being 
reduced from the roasted oxide* The glass of the first button 
was cloudy opaque, though in thin fragments transparent. That 
of the second button entirely opaque : but the glass of the third 
button with the de-ioxidatcd manganese was amber green, 
thoroughly transparent in thin pieces* 

The following experiments were performed with an enlarged 
dose of charc(^|,„to compare resui|^\v4th the fonner. 

No. 4. iron diPs • . • • . 500 grs* 

The fusion yielded a perfect crystallized but- 
ton of iron equal to 5 1 per cent. Glass 

lead-milky-(^fi^^^;^^l?f^,^igh grains of charcoal mixed with 
some b^iant-sjpee^/of of iron were found unacted 

upon. ^;^bis fusion was ""so perfect, and the metallic reduction 
so entire, that there did not se^m to remain in the glass any 
appreciable quantity of iron. T4e addition of 25 graitfs^pf char- 
, -.42 2 ^ coal 
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coal in thi& experiment beyond that in No. 1, revived 34 graiiM 
of additional produce^ and in every respect effected a complete 
reducttoH of the ore. 

No. 5. Ar^illaceotA iron ore . . , . • • 500 grs. 

Oxide of manganese .. •• *. 100 


Charcoal 1 th of the ore 


125 


A rough metallic button resulted from the fusion of this mix- 
tiTOj which with some small globules weighed 245 grains, equal 
id 49 per oent. Glass grass green considerably trmlsparent 
.'four grains of charcoal remained unacted upon. ! , v. 

No. 6 . Argillaceous iron ore . . . . i 500 grs. 

Oxide of maugauesc roasted . . ■ : 100 

Charcoal :|th . . . . . . . . , 125 

This mixture was accurately fused, and the result was a per- 
fect metallic button weighing'' 24G grains, which is equal to 
49iV per cent. Glass light green but clouded, transparent in thin 
pieces ; not so bright as No. .5, but more transparent than No. 
The same (jiuintity of ehareoal rcniaiiied over in this as in the, 
last experiment. From the three immediately preceding fusions 
with an excc\ss of charcoul, it cannot be decidedly inferred that 
the increased produce beyond that of No. i, 2, 3, was derived 
from the maugune^* ; the reverse of this conclusion rather ap- 
pears on the face pf the experiments, seeing more metal Was ob- 
tained without manganese than with it, in the proportion of 
257 to 215 and 24(>. Lest any error should have taken place in 
the weighing of No. 4, which yielded 257 grains of iron, this 
experiment was twdee pleated, and the results were 240 and 
244, making an average of 245 3 . — Average of the fusions of 
No. 5 and G with mittigancse . . . . 

On the whole, it appears dpubtful whether in these experi- 
ments there was any real alloy of manganese with iron; the sb- 
fitary increase of weight in No. 3 and its peculiar fracture 
being the only circumstance i^ favour of this conjecture. Oil 
dividing and comparing the fractures of the metallic buttons, 
No. 4, 7^ and 8 (the same experiment) w^ere exactly alike. In 
no manganese was used ; the quality was white cast-iron. 


wtljt a blueish glance, am 
No. 1 and 2 evid< 


n indicative of an approach to 
longed to the class (ff steels, so 


a commencement of grain Was visible; butbi respect to 
dttistility or softness they w'ere still closely allied to the hardest 
sorts of cast-iron : the former had experienced su lexee^ of car- 
bon, ttile latter had absorbed all that was pr^JiOnted toVthem in 
i mixture. No. 5 and No. 6 were much alike, and ilmUartO 
3, in which .de-o.xidated manganese was us^. The ffac- 
were of a darker glance than 7 , 8 , mihOtely but re^ 
1 . crystallized. • It appeared^ therefore;^ that 
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the addition of oxide of manganese to the amount of l-5th the 
weight of the iron ore, alters the grain iiud fracture of cast- 
iron, where a suiScient quantity of charcoal is prcvseut ,fo effect 
a perfect reduction of it, ihougli.it does not appear to add to, or 
ipipair to any observable amount, the cjiumtity of metallic pro- 
duce. 

No. 9. . Argillaceous iron ore . . . . • • 500 gvs. 

Qxide of manganese .. .. •• 150 

‘ Charcoal as in the former experiments 12o 
The result of this fusion was a crystallizod radiated button 
weighing 247 grains, 4 percent. Class lli 4 hl hlucish green, with 
considerable transparency- As part of it had escaped, the ex- 
periment was repeated, and au elegant prismatic crystallized 
metallic button again o 1 )tained, weiglung 217 grains, which 
proved beyond any doubt the accuracy of the result. 

No. 10. Argillaceous iron ore . . . . 500 grs. 

Oxide of manganese , . . , . . 150 

Charcoal ^th ^ .. 125 

Result from this fusion a crystallized hutton'of metal weigh- 
ing 240 grains, 48 per cent. Gla^Js light-coloured flinty brown, 
with a good deal of transparency. Ten grains of metallic carhurtt 
were found unreduced ; some globules of metal put on a smooch 
shining surface resembling iron highly chained with carbon. 

No. 11. Argillaceous iron ore • • • . 500 grs. 

Manganese roasted • .... 250 

Charcoal }th, or . . • . . . 125 

Result — A crystallized button aml:«oine carburetted globules 
weighing 253 grains, equal to SOt^o- per cent. It was in this 
experiment, for the first time, noticed that some of the globules 
were not attracted by tlie m^net, and this peculiarity was attri- 
buted to a high alloy of metallic manganese with iron ; the glass 
was of a lead-gray colour, tr|n.sparent in thin fragments : nine 
grains of magnetic carburet oPiron were found unreduced. 

No. 12 . Argillaceous iron ore . , . . • • 500 gr?. 

Manganese roasted • • • • • . 300 

Charcoal •. .. •• 125 

The metallic button resulti||||fcom this fusion was accurately 
crystallized, and attracted by HRhagnet 5 there were, hoover, 
nearly twenty gtebules with smootri carburetted surfaces thrtt 
were but slightly affected by the magnet. The wihole produce 
weighed 260 grains, equal to 52 per cent. The glass ijir^^fouty 
clou^, but possessed a good deal of watery transpareb^^* . 
Nd. 13. ' Argillaceous iron ore • . • 50^ grs; 

Manganese roasted \ . • • • • ^ 400 

Charcoal .. •. 125 ^ 

j Althotlgb 


Z3 
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Although the fusion of this mixture was most perfect, yet the 
diminished produce and colour of the glass indicated an excess 
of ores to charcoal. The metallic button weighed 243 grains, 
or 48-i^g- per cent. The quantity of resulting glass more than 
half filled the crucible; the colour dark grass green, transparent 


in thin fragments. 

No. 14. Argillaceous iron ore • . ; . 250 grs. 

Manganese roasted • • • . • . 250 

Charcoal .. 62 ^ 


A smooth skinned metallic button was the result of the fusion 
of this compound, weighing 112 grains, or 44-^)- cent. ; so 
that an increased demetallization of 4 per cent, had taken place, 
in consequence of increasing the proportion of manganese, be- 
yond that of the last experiment. — The colour of the glass now 
obtained was dark green inclining to amber. From the result of 
these experiments it is evident that the alloy of manganese had 
reached its maximum in experiment 12, where a metallic return 

was obtained of 260 

Average produce of three fusions of the iron 

ore per se • , • • • . • • 245^ 


Increase from 300 grains of manganese, which 1 1 4 j p.- 

is not more than 4 tV J t g s. 

The metal of No. 12 will be composed as follows : 

Iron.. .. .. .. 94*4 1 

Manganes<^,. . . . • • 5*6 / 

No. 15. 2OO grains of "the black oxide of manganese used in 
these experiments wer^ fused per se, and a perfect glass formed 
of a ruby wine colour, though not possessed of much transpa- 
rency. 

No. 16. 200 grains of deoxidated manganese were fused in a 
similar manner, and a glass similat to the last obtained. 

No. 17. Argillaceous iron ore , , • . 200 grs. 

Black oxide of manganese . . . . 200 

This mixture melted into a perfect glass, metallic, and pos- 
sessed of a lustre resembling of a highly- polished razor- 
blade.. IB 

The three following experi^nts were made to ascertain the 
^comparative demetallization of the oxide of manganese with a 
given quantity of charcoal, to exhibit the probable effects that 
might%e produced on the burden of the blast-furnace in the 
^.eyen,t of or^ of manganese being smelted along with our iron 

8. Argillaceous iron ore 500 grs, 

Oharcoal ** * * * * * 

The 
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The result of this fusion was a smooth button of soft iron 
weighing 126 grains^ equal to per vent. Glass opaque, 
shining, and highly metallic. 

No. 19. Argillaceous iron ore • . . . 500 grs. 

Charcoal . . • • • • • • 50 

Oxide of manganese . • . . . . 200 

Result of tl^is fusion a metallic button weighing 55 grains, 
which is only equal to 1 1 per cent, being a diininution of 7 1 
grains of iron, or upwards of 14 per cent., in consequence of the 
addition of 200 grains of inaiigauese. Glass black, shining, me- 


tallic, opaque. 

No. 20. Argillaceous iron ore . . • . 500 grs. 

Charcoal • • • • . . . . 50 

Manganese roasted . . . . • . 200 


The metallic button resulting from this fusion weighed 60 
grains, or 12 per cent. The demetallization therefore occa- 
sioned by roasted manganese is less by 2 per cent, than when 
raw ore is used : this is of course occasioned hy part of the 
oxygen of the ore being expelled from it in roaiJting, leaving so 
much less to act upon the charcoal of the experiment ; the ex- 
tent of the decarbonation in both being measured by the lack 
of metallic produce when the manganese was employed. In 
No. 19 a metallic deficiency was experienced of 71 grains, n 
(juantity which reijuired for its reduction 28 grains of charcoal : 
and in No. 20, a loss of 66 grains of iron, which would have, ac- 
cording to the result of No. 18, required 18 grains of charcoal. 

From these facts it appears to lufe extremely probable that, 
should the ores of manganese ever be'introduced into the smelt- 
ing furnace, a considerable diminution of the carbonating pio- 
perties of tlic coke will be f§lt ; or, in other words, less burden 
will be carried, and more Sbke necessary to supply the waste 
occasioned by the combination of the oxygen of the manganese 
with the fuel. Experiment ^hd practice alone will determine 
the comparative advantages and disadvantages that may result 
from so novel a proceeding, if ever introduced at our iron*- 
works. 

In most ores of manganesgi||re is a portion of moisture and 
oxygeii that may be expellefljlPa low heat; but the greatest 
quantity of the latter remains combined with the metal, and from 
which the last portions are not easily expelled even in the highest 
temperature of the e^say furnace. , ^ ^ 

The essayist, not having the same means to guide him in 
the perfection of his art on the development of n transparent^ 
glass (as is^ or ought to be, the case in operating with 0r^ of 
iron) is frequently left in the dark, and puzaled to determine 
whether he has obtained the whole meUulic produce frmn 

. Z4 • ore 
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me which is t^e subject of his experiments. Ores contaiuin,^: 
30 per cent, and upwards of manganese, as in experiments 15 
and 16^ will fuse per se into glasses that will transmit light, and 
in thin fragments exhibit perfect transparency. This is not at all 
the ca^e with. ores of iron; a retention of 5 per cent, of iron will 
give anopao^ue bottle-green glass, and when it amounts to 10 per 
^nt*“ the glass becomes black, shining, and metallic. 

K^apitulation the fore^oiTig Experiments as to metallic 

Produce. 

^th the weight 
^^of the argil- 
laceous ore 
of charcoal 


|th the weight 
of the argil- 
laceous ore 
of charcoal 


No. 1 produced 44 { per cent. 

No manganese 

2 

do 

. . 44^'’^ do 

^th manganese 

3 

do 

. • 4() do 

■j-th manganese 

f No. 4 produced 5 1 tient. 

. Ndteangaiiese 

5 

do. 

. . 49 do. 

•fth manganese 

6 

do. 

.. 49-rV do. 

>^th roasted do 

y 

do. 

• • 4lVo' 

-jd manganese 

10 

do. 

. . 48 do. 

^^ths do. 

11 

do. 

• * do. 

\ roasted do. 

12 

do. 

• • 52 do. 

fths do. 

13 

do. 

. . do. 

^ths do. 

14 

do. 

44^-^ do 

equal portions. 


LXXIIl. On Flame. By J. Murray, Esq. 

To Mr. Tiltbck. 

Sir, Y*ou have attached to my name the letters M.D. This 
distinction I have not assumed, ntbr do T covet it. I request 
you will rectify the error, lest my more humble efforts in the 
cause of truth and science might in some instances, by my iin- 

S erfect details, detract from the superior merits of Dr, John 
lurray of Edinburgh By a typographical error wihalloived 

is printed hallowed.’^ 

In some instances, by intrdjjjjjbng into the flame of a candle 
a spatula of ivory with gunj^iPRl’, I have withdrawn it in a 
state; and from the circumstance that fulniinating silver 
inserted Hite the cbne of flame has not been exploded for some 
" ,~I deem it probable that the interior is filled up with 
1 matter, which emanates from the interior surface of the 
as well as eseterior. This medium of aqueous jpaHides 

of name led us in^tho inbtaks tdluded to, and must^|ilead 
Edit, ' ‘ 

* would 
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would account for the extinction of phosphorus, &c. vvbei^ in- 
troduced. : , 

In order to corroborate the solution I liave proffered of the 
principle of security exhibited in the phsenoniena of Sir H. Davy’i» 
lamp, I may remark, that those* poisons who wear veils are sen* 
sible of a glow of heat exceeding the common temperature. 
Now in this instance the aqueous vapour which evolves in re- 
spiration hUs up the open meshes of the veil, and from the in- 
terior surface the caloric is reflected back to tlie face. Either 
this is a correct solution, or it is accounted for by supposing that 
the calorific particles radiating in right lines, are interrupted in 
their rectilinear path by tlie fibres of tlie meshes, and being 
thus broken they are confined within the veil: surely the for- 
mer speaks more the language of fact. 

When the flame of a candle is viewed at a given distance 
through a good magnifying lens, it appears composed of a cow- 
geries of Jihres wider at bottom, and apjiroximating towards 
the summit, where they are bundled or tied together, being no 
doubt so many jets of aeriform inflainmable m^itter expelled by 
heat. 

Mr. Sym, in the last number of The Annals of Philosophy, 
says, that by pressing the apex of the flaming cone the tempera- 
ture will be decreased. This may be naturally expected, and is 
easily explained. The top of the flame is as it were the fccus 
where the fibres of flame are connected. By pressing upon the 
cone, this focus is destroyed. The fact of not being able to see 
objects through the upper part of the flame, while they can be 
readily discerned through tlic lower film, is proof positive that 
flaine is transparent under certain fonns—here it is attenuated. 

The blue colour at the base of flame is worthy of pitrticular 
notice. It is likely that the fibres of flame constituting this 
cone are so many capillary tubes into which the volatilized mat- 
ter ascends by capillary attraction, and that oxygenous air cir- 
culates round the individual fibre. As they gradually approxi- 
mate when they come towards the apex of the cone, there will 
be less and less space for the circulation of oxygen, and couse- 
quently the carbon will be completely consumed toward 
the.basethaii toward the middliPI summit: — this will well illuSf^ 
trate Sir H. t)ayy’s experiments on flame, which I read with cott^ 
siderable interest,* 

If an oxygenous medium obtained in the interior of t^|pne 
of flame, I see no reason why it should not be a solid . 

By igniting alcohol, &c. (witl^t a wick) a hollow interior wiH^ 
be still found by pressing the apex.. 

No doubt in the phsenoipena oi.eombustiem and produc|im 
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of.watcr and carbonic acid gas^ the theory of definite propor^ 
tions in beautifully preserved* 

1 feel now anxious to detail to }^oii an experiment which may 
serve to benefit the cause of humanity — a cause to which I pro- 
fess myself warmly attached. I came from the North on the 
top of the Glasgow mail, and had to bide the pelting of the 
pitiless storm, the inside seats being pre-engaged fi*oin Carlisle. 
On the road we encountered a fierce snow-storm. The coach- 
man and myself were nearly blinded by the unintermitting flakes, 
and the poor animals the horses were as painfully situated, and 
expressed as much. At the immediately succeeding stage 1 pro- 
cured a piece of black crape, and attached it to the lining of the 
hat, so that it hung vertically before the eye. This I found 
not only to prevent the snow from injuring the ^ual organ, by 
Tvarding it off; but at -the same time, by cutting the adven- 
titious rays, I was enabled to obtain a more distinct and better 
defined view than I else should have had. This provision also 
prevented the eye from being dazzled by the reflection of light 
from the surface of snow. Crape being an uneven surface, black 
lace work with fine open meshes might serve better. 

By mariners at sea, &c. this may be held to merit atten* 
tion. 

I am with high respect, sir, 

Your obedient servant, 

Surry Institution, Nov. 15, 1810. J, MurraY. 

P.S. I was much gratified to find the miners in a colliery near 
Ayr, conducting their operations shlely by the light exhibited by 
the jire-damp — formerly so terrible an engine of destruction. 

«1. Af. 


LXXIV. On the Circle. ^ 

To Mr* Tillock. 

Sir, — A Correspondent j||©r. ThomsoiPs (Annals of Phi- 
losophy, June 18 16, p. 46S), mj^ntempted to demonstrate that 
no part of a circle is a straight line. It may be supposed that 
this proposition is so evidently correct, as to render demonstra- 
tion^nnecessary. But however absurd the idea that curves are 
Composed of small right-lines may appear, it is, either directly 
Cjra^irectly, the foundation of most of the theorems relating 
to ^rves. A perfect circle can only be imaginary ; there is no 
in nature, and art is incapable of producing one. 
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The following is the demonstration above referred to. — In 
the arc AB of a circle take a small part,’ 

AC, which suppose to be a straight line. A /«/ C 

But if AC is a straight line, CB, wliich 

is equal to it, must be a straight line. J \ 

For the same reason wtw, which includes \ / 

the point in which AC and CB are joined, \ 

is also a straight line ; and therefore the ' ' ^ 

whole arc AB is a straight line, which is evidently absurd. 

Therefore no part of a circle is a straight line. — Q. E. D.’' 

But let AC be a part of a regular polygon ; then it is evident 
that all the conditions required by the 
above demonstration arc iuKilled, and 
yet the figure composed of straight 
lines. — Besides, when it is assumed 
that a circle is composed of small 
straight lilies, the magnitude of each 
line is supposed to be infinitely small 
when compared with that of the circle 
of which it forms a part. Therefore the proposition does not 
appear to admit of a geometrical demonstration. But if such 
an assumption be necessary in the investigation of theorems, 
there can be no good reason for rejecting it, unless it can be 
proved that no part of a circle can be a straight line, 

June 5, 1816. T. T. 



BXXV, On the Origin of the Atomic Theory, By William 

Higgins. 

To Mr, Tilloch, 

Sir, — Y^ou will oblige me and every lower of justice by in- 
serting in your impartial Magazine the following remarks on an 
article relating to the Atomic lYieory, published in the first volume, 
part second, of the fourth and fifth editions of the Encyclp- 
pcpdta Britannica^ which artid|||||Eras written by Dr, Thomson. 

The Doctor commences bylming, that the most eminent of 
the Greek philosophers supposed the ultimate elements of matter 
to consist of atoms or particles incapable of further division or 
diminution ; and that this doctrine was adopted by Sir fcaac 
Newton, and by many celebrated philosophers since his time. 
This is perfectly correct ; but they had not the most distant idea 
of its application to chemistry in the sense in which 1 had taken 
k TO. 

The Doctor proceeds by giving a sketch of the progressw^f 

chemistry 
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^eb^miatry through the hands of different philoso- 

phers. HepfnrtieuIarizeaCulien^ Blacky Cavendish, and Priestley^ 
whon> we must ever revere with grateful feelings for their suc- 
cessful labours in the field of science. 

To each of those philosophers, except Dr. Cul)^^ who was 
before my time, I had the pleasure of presenting a copy of my 
^SConiparative View of the Antiphlogistic and Phlogistic Theo- 
printed in the year 1788, and published early in the year 

.1789. 

In writing this work, happily for chemistry, arose duvrT|g,my 
investigation of the two, antagonist theories the Aton^ii^ Syetcni, 
4k more properly speaking the doctrine of Defini^^Propm^ions, 
in w|f|ch the elementary particles of matter are of uniting 

so as to form atoms and molecules'^. 

My atomic theory of chemistry is so mathempioally co^ect, 
that all visionary hypotheses fell prostrate brforp, it, and it was 
from it alone that the phlogistic doctrine received its fetal blow. 

When I published the above work, I was the only person in 
Great Britain that adopted the antipidogistic doctrine : and the 
attention of the philosophical world was so anxiously engaged 
in the controversy itself, that the novel mode of investigation 
which 1 made use of, was at the time in a great measure over- 
looked and indeed 1 was not much surprised at it, for the 
science was not at that time sufficiently ripe#foi^ so unusual a 
style of reasoning. However, some of the Reviewers of the day 
took some notice of it, as the following extract, tstkeu from the 
fourth volume of the Analytical Review, page 178, will show; 

This is the first original publication (my Comparative View) 
which has appeared in the English language in defence of the 
antiphlogistic system of chemistry, which is here very ably main- 
tained by Mr. Iliggins,” It then proceeds with the division of 
the work, and the questions discussed in it. l^the discussion 
of this subject Mr. Higgins shows a degree of^cuteness in argu- 
mentation, and an intimate acquaintance with the present state 
of chemistry, which prove him to be eminently" (fuuified for the 
task he has undertaken. In addition to thoea requisites, we 
find that he has actually of leading experi- 

ments I which valuable circuiUpfice place^ his book in a much 
higher rank than that of a mere collection (ff facts and deduc- 

*Thetcrms iiltiiuntc, particle, atom, and molccala, are Indiscriminately 
used hy Thomson and Dalton. An ultimate particle is tlie last division ot 
^ ipli^eiitary matt<er— an atom is a compound of two particles in every pro* 
:|mrti<ih-^and a molecule is the compound of two atoms according the 
$t4kt hMcnclature of my doctrine. Those distinctions will prevef^ con- 
Uiey will be found to accord with the'hmguage of definite pi^oiiot- 
j structure of compounds, , , 

• ' ‘ . tiofis** 
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tions. Ilis style and arrangement is strong and perspicuous, aU 
though we here and there meet with inaccuracies which denote 
he is not yet familiarized to the art of composition. The cbe* 
inical reader will readily form an idea of the facts contained in 
the sections whose titles we have enumerated. They consist in 
a great measure of those which" we have already mentioned in an 
account of the French edition of Kirwan on Phlogiston'^: the 
statements however are very diflferent, and the elucidntions both 
of theory and matter of fact are in many instances original and 
striking. We do not therefore hesitate ,to recommend this per- 
fordiattce of M r. Higgins, as a work weJl deserving the attention 
of chetiusts r. but as it would lead us too far into chemical dis- 
quisition him step by step in the cnimK ration of facts 

and displayii^^giimcnts which cannot be abridged, we shall 
conclHd^ ttiil^rticle by another quotation ; in which as much 
appears' tq bq said and done to establish the composition of 
Water againsit the late experiments of Dr. Priestley as the pre- 
sent state of the subject appears capable of.*' ^ 

In about twelve montlis after my book appeared, Dr. Priestley 
was the only phlogistiaii in England, and he retained his old 
tenets to the last moment of his life. I do not recollect die 
exact time Dr. Black recanted, it was after Kirwan, Mr. Kir- 
wan, the formidable champion of the phlogistic doctrine, re- 
nounced it ar^oon as he read my book, and declared in the 
presence of many philosophical gentlemen now living in Dublin, 
that it was that work alone induced him to change his opinion, 
and that nothing the French philosophers brought foi w^ard had 
any influence on him; this appears from his notes in answer to 
the French at the end of the English translation. 

Dr. Thomson tells us in the fourth volume of his Annals, 
p. 54, that it was the answer of the French chemists to Mr. 
Kirwan*s on Phlogiston that decided this memorable con- 
troversy. Nothifig can be so incorrect or so unjust as this as- 
sertion’: for the answer was published before I wrote; and from 
the foregoing statement, which is a true one, it is evident that 
it produced little or no eflfect ; and it appears by the extract 
from the Anfdylieal Review jl||^y demonstrations were consi- 
dered as original ^ the titnll^Hd written These were my 
principal motives m Introducing the foregoing subjects. 

But to return to the outlines of the Doctor's history. He at- 
tributes^ and very justly, the first rudiments of analytical che- 

* This edition contains the answer of the French chemists to that Wi>rk; 
mvi that is one of my principal reasons for inserting it here, as will imme- 
diately appear; , . rr*'' . 

t It alludes to the Atot^ic SysteiU* 

‘ misery 
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miatry to the Ifjibours of Margraaf, Bergman^ and Scheele. K>r« 
wan, Bergman, and Wenzel distinguished themselves by the 
apalysea of the salts. They ascertained that salts and all com- 
pound bodies are united constantly in the same proportions of 
their constituents. 

The foregoing philosophers had written long before me 3 and 
1 challenge Dr. Thomson to produce a single page from their 
respective works that relates to the atomic theory, or, in other 
words, to the definite proportions in which elementary particles 
unite so as to form atoms and molecules. 

From the foregoing pln|osophers the Doctor passes to Richter, 
who analysed saline bo^is with still greater accur^y.than his 
predecessors. He ascertained the quantity of the earths and 
alkalies necessary to saturate 100 parts of diffe^it,. acids. As 
the labours of this chemist do not relate to the a|omtc theory, I 
consider it unnecessary to attend to them minutely. 

Had Dr. Thomson been a faithful and unprejudiced historian, 
he would have had the candour to mention my Comparative 
View, and the discovery of the atomic theory, before he brought 
forward the labours of Richter, which were subsequent to mine. 

Next in the order of this curious history, Proust (no doubt a 
chemist of considerable merit) is introduced. From the great 
attention which he paid to metallic oxides, he was able to prove 
that every metal is capable of forming a certain determinate 
number of oxides, and no more. Thus, zinc unites but to one 
dose of oxygen ; consequently there is but one oxide of that 
metal : iron, arsenic and antimony form two each : tint forms 
three.” 

In my Comparative VUwy written many years before the work 
of Proust, it will be found that I considered metals in general 
to be capable of uniting to different doses of oxygen, and that 
the force of union was in the inverse ratio of the^miinber of doses 
which they took in*. I meutioii these circumstances merely 
to show that 1 developed principles only, for 1 bad not attended 
to the different doses of oxygen to which tl»e different metals 
were capable of uniting. These circumstaiicea/iaight to have 
been mentioned : but this wot^l^^ustrate the Doctor’s purpose, 
that of bringing Dalton in as aUpginal discoverer of the atomic 
theory. < , 

Such was the state of the subject,” continue, the Doctor, 
when Mr. Dalton turned his attention tOrthe combinations of 
b(^ea with each other, about the year 1^804.” Mr. Dalton’s 
4m volume of .the;|;^dmic Theory made its appearance in 1 808» 

.'r ’ 

' ♦ t-refer tb ifiy Comparative.Vie^^or to my Atomic Theory, on this 
object.) 

The 
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The Doctor acknowledges with wondeiful candour^ that it 
Was known at this period that hydrogen unites only in one ,pro^ 
portion with oxygen; that carbon^ sulphur, and phosphorus 
unite in two proportions ; and so he goes on enumerating other 
combinations long known before this period. 

It would be needless to follow the Doctor through all his de^ 
tails, most of them being well known ; and many misrepresen- 
tations are brought forward, in order to prepare the way for his 
ingenious friend to take possession of the Atomic System. 

The proportions in which inflammable substances and oxy- 
gen are found to unite, such as I and 1, or I and 2, &c. by 
weight, led Mr. Dalton to the hicky hdea that the atoms of 
bodies unite tog^ether ; that the atom of each body has a deter- 
minate weight, and that this weight regulates the proportion in 
which bodies combine. Let us suppose, for example, that water 
is formed by the union of one atom of oxygen with one atom of 
hydrogen ; it follows, as the oxygen in water is eight times that 
of the hydrogen, that the weight of the atom of oxygen is to 
that of an atom of hydrogen as 8 to 1. So thAt if we represent 
the weight of an atom of hydrogen by 1, that of an atom of 
oxygen will be 8/* The Doctor adduces many more examples 
of this kind, which first appeared in my Comparative VieWy as 
shall be presently shown. 

‘‘ But Mr. Dalton,’^ continues the Doctor, not satisfied 
with this simple and luminous explanation, which threw a new 
and strong light around chemical combinations, which afforded 
the means of correcting and checking chemical experiments 
hitherto conducted without any guide, and promised in time to 
introduce mathematical precision and mathematical reasoning 
into a science which hitherto has been able only to boast' of 
atialogical and probable conclusions — contrived a set of 
symbols to represent the different elements, and make the nature 
of the combinations which they form obvious to the eye of the 
most careless reader.’' An engraved specimen of those symbols 
is given, so far as. they relate to the ultimate particles of hydro- 
gen, azote, carbon, sulphur, phosphorus, and oxygen. The 
symbols repres^ting the infljujytoble particles or bases are 
united to those representing paiUPes of oxygen in the propor- 
tion in which they are capable individually of combining with 
that eleinent,.that is, either 1 and 1, 1 and 2, I and 3, or 4, &c. 

These diagrams, . if diagrams I can call them^ are much more 
correct than Dalton’s^/ They correspond with ^the proportions 
of elementary particles represented by diagn^un^'^ as to consti- 
tute the same compound atoms in iny Compar^ivife, 

* See bis work, or iny Atomic Theory,.. w|^c tlic origki^^nibQls are 

cept 
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cept in sulphurous and sulphuric acids, which are re* 

presenUid ui%rrbneous proportions, as I had shown in the above 
and lately confirined by additional experiments in my 
Aidmic Theory. There is another error in this table of dia- 
granHs or symbols which I cannot pass over ; that is, the leaving 
Intermediate state of the combination of azote and oxy- 
geit^btetweep the nitrous and nitric acids, which I represented as 
isi^tainlng pn%of azote and four of oxygen. Thus the Doctor 
takes a striae ftom 1 and 3 of those elements to 1 and 5. He 
iM!a into the same error respecting some metallic oaides. But 
probably those gentleqpti had a motive to differ from me, right 
m wrot^.' , 

ItWbuld be casy,’^ continues the Doctor, multiply these 
symbols much further ; but the preceding speoiman is sumdent, 
vfe' conceive, to make the use of them understood, and even to 
make Mr. Dalton’s doctryie more simple to those who are still 
strange|s to it.” 

I agree with the Doctor; and I will go still further^ by.sayitig 
that they develop the whole essence and spirit of ihe Atomic 
System. 

I will -now proceed so far, in as concise a manner as possible, 
on What^i advanced bn the very same subject in the yeir 1788, 
twenty years before Dalton published bis hrst volume. 

The Union of Oxygen and Hydrogen. 

1. Two volumes of hydrogen unite to one volume of; oxygen, 
and in no other proportion whatever. 

2. The two volumes of hydrogen contain the same number of 
id^mate divisions or jjiirlicles that is contained in the one of 
oXygen, notwithstanding the difference of their specific gravities; 
and this difference depends on the sift of their rcvspective par- 
ticles. 

3. Hydrogen and oxygen unite chemically,— a single ultimate 
particle of the one to a single ultimate particle of the other, — to 
chnstitute an atom of water. A diagram representing this com- 
bination, with numbers repr^eiiting the energy or force of union 
of it^ elements, was given. .:||||. 

^ Have not the foregoing faml^learly shown the weight of an 
"atdm of water? 


^ Sulphur and Oxygen. 

An ultimate particle of sulphur unites to a single tiltimate 
particle of oxygen, and the compound constitutes an. of 
4 i^||^rous/a 6 ic! giis ; and as oxygen gas suffers no material dt^ 
j^mti0u%jhe union, and as pure sulphurous acid gas is but 
of oxygen, it was presumed that the ultimate 

particle 
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particle of sulphur was of the same weight with thatof th^s oxy- 
gen, and consequently that the size of the calorific atmosphere 
of the acid atom was as large as that bf the ultimate particlo^of 
oxygen before the union. 

A diagram representing this combination, with numbers ^- 
pressive bf the force of union comparatively with that of the 
constituents of water, is given. 

2, An ultimate particle of , sulphur is capable of uniting to 
tw’o ultimate particles of oxygen, ami the eompSund is an atom 
of sulphuric acid. These are the definite proportions in which 
those two elements can unite. 

3. The tIS'o portions of oxygen are ^ited with less energy in 
the sulphuric acid than the one proportion in sulphurous acid^ 
A diagram with numbers representing this difference was intro- 
duced. 

Metals and Oxygen. 

The ultimate particles of some metals, — 1 instanced iron,-*-*- 
attract oxygen with greater force than those df sulphur or hy- 
drogen do. This superioritv of force was also expressed by 
numbers. » 

The relative forces with which the foregoing inflaxntaable 
bases attracted oxygen, and the diminution of this force by double 
doses of oxygen, enabled me to calculate the changes, and dif- 
ferent phsenornena which are produced by merallic snbtancas when 
exposed to the action of sulphuric acid, dilute sulphuric acid, 
and sulphurous acid. It enabled me not only to point out the 
absurdity of the phlogistians, but also the errors of the antiphib- 
gi^rians themselves. What 1 liere assert will be found verified 
in my Comparative rieWy or in my Atomic Theory. 

* ■*. 

Azole and Oxygen. 

1 . One ultimate particle of azote and one of oxygen chemi- 
cally united constitute an atom af the gaseous oxide of azote. 

2 When united to two of oxygen an atom of nitrous gas is 
formed. 

8. When the particle of az^^ is united to three particles of 
oxygen an atom of the red nit||p>acid is formed. 

•i. When the azote unites to a fourth particle of oxygen an 
atom of the straw-coloured nitrous acid is the result. 

5. When united to a fifth particle of oxygen an atom of ni trio 
acid is formed. These are the definite proportions of oxygen 
and azote. ' 

Alt the foregoing distinct compounds of ^tc aM oxygen^ and 
the different forces with wliich they retain 
V 0 L 48 . No.223.iVb2;.1816, A a 
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presented l^^4£agrams; the energy of union gradually and re-« 
gtdtfly ditnimshi^ from the minimum to the maximum state of 
exygeuacion. Each of the atoms of even the nitrous and nitric 
aci<k in the liquid mass are distinct from one another, as being 
suirounded with their respective atmospheres of caloric. 

Wheir*the foregoing compounds produced by the union of azote 
and oxygen are mixed, a partial decomposition takes place, and 
the oxygen is divided between them ; hut that which contains 
1 end 2 can take none from 1 and 3, but it will take from 
1 and 4, and 1 and 5, or 1 and 3 can take from 1 and 5, but 
not from 1 and 4. 

Nothing could be more easy than to deduce tHe weight of 
those atoms from the relative weights of their constituent gases. 

This arrangement and calculation of the force of union of the 
constituent elements of the nitrous gas, of nitrous acid and nitric 
acid, enabled me at that remote period to demonstrate with ma- 
thematical accuracy all the chemical effects produced on those 
acids hv inflammable bodies, which were not understood before. 

Nitrous Acid and Potash. 

A single atom of nitrous or nitric acid unites to a single atom 
of pota&h) and this molecule is surrounded with an atmosphere 
of caloric which renders each molecule in the saline mass inde- 
pendciit of each other. This holds good with respect to all 
other saline substances. 

Metals and Oxygen. 

The ultimate particles of a metal unite with different doses 
of oxygen : the first dose is retained with greater force than the 
second ; and this last with greater force than a third dose. Tin 
was adduced as an example in my Comparative View. 

Metals and Acids. 

Metals, or rather their oxides, unite with acids atom and atom 
so as to form molecules, and the force of union depends on the 
kind of metal. I have shown that the metals first unite to oxy- 
gen, and that their ultimate pa^cles are supplied with it at the 
expense of the Water, or of a|prtion of the acid itself. To il- 
IWitMto this point diagrams were produced. 

precipitation of some metals in their metallic state from 
Ihetr eomtion in acids by Other metals had been explained upon 
mathematiisal principles, by means of diagrams, and 
^timate particle was allowed its fiill force and effect in the ope* 
fation, Hgrec^bly to^he laws of the atontie doctrine. Wheii one 

state 
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of oxidation, it is because the precipitant has less capacity for 
oxygen than the precipitated t this waa* also explains on the 
atomic principle. 

The foregoing short sketch comprehends neatly the whole of 
the atomic theory, or of definite proportions, its application 
in chemiciil researches is a secondary business. No tl^ory can 
he confined to the labours of its author. The great excellence 
of a doctrine depends on its capability of being universally ap* 
plied throughout the whole range of chemical science,>^a task 
too great for any individual. 

[ To be continued,] 


LXXVI* Observations of the late Solar Eclipse^ By 
S. Groombridge, Esq. 

To Mr. Tillaclu 


Sir, — 1 RKaUEST you will be pleased to insert the following 
observations of the late solar eclipse, in the Philosophical Maga- 
zine; which, from its extensive circulation, will enable those who 
have observed the same phases of the eclipse to compare i\\e 
different results. 

19th of November A.M., mean time. 
git 4 ' 29" immersion of moon’s disc 6' 9'' from vertex. 


8 10 58 vertical distance of cusps 10' 32". 

8 15 2 west cusp from upper limb of sun . . 12' 50" 

8 21 48 * .. 15 21 

8 27 48 ,, lower limb of sun , 15 28 

8 33 4vS 14 39 

8 46 2 14 21 

8 49 42 south limb of moon from south limb of sun 10 37 

8 52 34 .. 9 55 

8 56 18 occultation of the largest spot. 

8 58 26 . • • • second large spot. 

8 59 28 • . . . third large spot. 

9 2 6 south limb of moon from south limb of sun S' 1'' 

9 7 4 east cusp from south Bp b of sun • • 14 14 

9 9 8 south limb of jnooH'TOin south limb of sun 6 25 

9 1 1 56 east cusp from^soutb limb of sun . « 9 16 

9 15 54 6 25 

9 17 48 .. .. 5 16 

9 20 20 .. .. 4 6 


9 22 14 south limb of moon from south Hmb of s|in 3 40 
Becomes cioiidy. 

10 12 SO vertical distance of cuspt 17' ?"• „ ' 

10 19 18 emersion of moon'e disc 12' Ip" from South limb. ** 

A a 2 These 
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These. ob^^Hitiofis were made with an achromatic telescope 
an equatorial stand; and the measures taken 
vHtfa a micrometer on the vertical diameter of* the sun, on the 
the equator. These measures being, the versed sines 
of tb^ semidiameter 16' 13"*5, will give the several angles 

from the vertex of the sun. 



Versed 

Sines. 

An» 

tcs. 


6' 

9" 

•3788 

.ni'' 

36' 

immersion. 

12 

50 

•7915 

77 

58 

west cusp. 

15 

21 

•9463 

86 

55 

. . • • 

15 

28 

•9532 

92 

41 

• • ■ . 

14 

39 

•9033 

95 

33 

• « . * 

14 

21 

•8844 

96 

38 

• * • • 

14 

14 

•8779 

97 

1 

east cusp. 

9 

16 

•5711 

115. 

24 

• • . . 

6 

25 

•3955 

127 

12 

• • • . 

5 

16 

•3248 

132 

28 


4 

8 

•2546 

138 

12 

• » » » 

12 

19 

•7595 

103 

55 

emersion. 


H was noticed that an error has been published in the Nautical 
Almanac, of the part of the sun^s disc, where the first impression 
would be made, being 59 * from the vertex. The primary con^ 
structibii of a solar eclipse being nmde on the ecliptic, I am of 
opinion, that it is computed fur the vertex of that plane ; which 
should have been so explained.- When vertex is mentioned with* 
out reference to the plane, we generally suppose it to be the vi- 
sual vertex on the plane of the horizon. The immersion hap- 
pened about half a minute later than computed, and as the 
moon was decreasing in north latitude the impression would be 
further from the vertex : on the plane of the ecliptic the angle 
was 64^' 55', on the plane of the equator 5 1*’ S6', and on the 
plane of the horizon 20® 37'. 

The undulating stream of light round the disc of the moon 
should seem to indicate an atmosphere on the surface of tha^ 
body; and also the disc did appear to be perfect^ but ser* 
rated; both which circumstJ^s wq(#, render^ itiPOre observa- 
ble from the intense light of the siin. ^ 

eclipse has been total in the northern parts of Russia, on 
mi near the meridian; since the moon’s diameter exceeded that 
the sun. . ' 

. \ I am, sir, 

; Your obedient servant, 

jRai^heath, Nov. 22, \Bi6. GROOSfBEibojfi. 

tXXVII. A- 
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LXXVII. Inquirm into the Laws of Dilatation qf Soiujlsj^ Li^ 
c/uids, and elastic Fbiids, and on the * exact Measurement of 
Temperatures, By Messrs. Dulong and Petit. Read to 
the Institute 29/ A of May 1816*. 

HEN we endeavour to scrutinize most of the questions re- 
lative to the theory of heat, our progress is soon arrested by a 
difficulty which reappears at every step under different forms. 
What are we to understand by the w^ord temperature ? and what 
is the relation which exists between the indications of the ther- 
mometer and the quantities of heat added or subtracted, in or- 
der to produce determinate variations in the temperature ? Here 
are two questions which must be resolved ere we can find, for 
example, the true laws of cooling : and it was, in fact, in order 
to solve them, that we embarked in the inquiries, a part of 
which we now submit to the judgement of the Class. 

The construction of all the instruments destined to measure 
temperatures rests on the property possessed by bodies of 
changing their volume by the action of heat; but these instru- 
ments, in order to be rigorously exact, ought to satisfy two con- 
ditions equally indispensable. The first is, to be capable 'of 
comparison with each other, i. e. to agree alvfays in their indi- 
cations : the second is, to he comparable with themselves, i, e. 
to have a course which shall be in a known ratio witli the vari- 
ations of temperature. 

The first of the«e conditions maybe now obtained with great 
exactitude. We know well all the causes which can influence 
the justice of the indicatious of these instruments, and by em- 
ploying the proper precautions we may attain a precision suffi- 
cient for all observations. 

It is much more difficult to satisfy the second condition, which 
consists in establishing a graduation in which the equal parts of 
the scale answer to equal variations of temperature. In fact, in 
order to fulfil it completely, it is not sufficient to determine the' 
relation of dilatations undergone by the thermometrical substance 
which we employ, to the quantities of heat which we ctommuni- 
cate to it: we^must also asdert^ that the capacity of this sub- 
stance for toat does nat chang^dr at least keep an account of 
this change if it J^kea^pface. The extreme difficulty of deter- 
mining with precision how tlie specific heat of a body yj|ries, 
particularly at high temperatures, may be regarded as one'of 
the greatest obstacles to the direct solution of this question^ 
Experimentalists/ however, have made some attempts to at- 
tain it. Detuc, who was the first, and is perhaps* the onfy one 

* Aniiidu de Cldme et dr July tome S40. ^ 

• Aaa who 
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who took ufi^^ aubject, supposed that the capacity of water does 
ubt vary bet^v^n () and ; so that^ by mixing two equal 
maissm^ this at different temperatures^ he took for that 
of the mixture the mean of the temperatures of the separated 
massea^ . 

Mr» Palton thinks that it is not equal masses which must ho 
mixed^ but rather equal volumes ; because he supposes that the 
capacity of the same mass increases with the temperature in 
proportion to the volume whicli it acquires ; or, in other words, 
be suppases that the capacity of bodies referred to their volume 
will remain constant. It is very easy to prove that the specific 
heat of the gases, and even of the liquids, undergoes variations 
ill the ratio indicated by Mr. Dalton ; but we do not find in the 
work of this eminent philosopher any experiment in support of 
the law which he seeks to establish. 

We see that the researches hitherto set on foot on the tnie 
gradations of a thermometer arc reduced to very little, and wo 
may even add that no person has undertaken direct experiments 
to ascertain them beyond 100°. 

After having compared with each other the different experi- 
mental methods which may be employed in order to attain the 
solution of this important question, we have thought that the 
determination of the (}uan.ttties of heat, particularly at high 
temperatures, was not susceptible of sufficient precision. We 
thought it preferable to compare, in the first place, with the mer- 
curial thermometer the progress of the dilatation of bodies the 
most homogeneous, and of such a nature that the causes which 
visibly affect the uniformity of the dilatation should have no 
influence over them. These bodies ought evidently to be taken 
from among the gases, or fr^i among the solids endowed with a 
great infusibility. The exjicriments of M. Gay Lussac having 
taught us that all the guises are dilated exactly in the same way when 
they are placed in the same circumstances, it is natural to con- 
' l^lude that the dilatability of one and tlie same gas ought to be 
constant, and that consequently, at increments equal in volume 
Or in elastic force, they ought to answer to equal increments of 
temperature. * 

It w^as by sotting out from tm principle that M. Gay Lussao 
ascerj^ined that the march of the mercurial thermometer was 
re^m^JbetWeen the freezing and boiling points. 

. JSjmrimentalists are pr^ty gener^^y agreed in regarding the 
dllf^^on of solids which are very dimCult to melt as uiiir 
, The experiments of Messrs. Laplace and Lavoisier on 
of most thltM* metals between 0 and IDO^.come: 
in this opinion. V ; I 

I . d^dpjrent as the in^tfds i^nd (he gases fol- 

* lowed 
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lowed the same course in their dilatations, it will become eatceme-* 
]y probable that these dilatations will indicate the true tempera-* 
tures : this is what might besides be verified by the correspond*- 
ing quantities of heat. By following this course^ we shall have 
the advantage of bringing into the determination of the trae 
thennometrical scale, all the precision which we may now give 
in the measurement of dilatations; and these measurements thern^ 
selves, independent of the important consequences which we 
might deduce from them relative to the theory of heat, will pre^ 
sent data which will be useful under several circumstances. Such 
are the considerations and the motives which determined us to 
commence our labours by the comparison of the dilatations of 
the gases and the solids with the mercurial thermometer in high 
temperatures. 


Comparisoii of the Dilatation of the Gases and of the progress 
of the mercurial Thefmomete7\ 

The apparatus whic h we used was composed of a rectangular 
tub of red copper, seven decimetres long, one decimetre broad, 
and a decimetre deep. This tub has on one of its lateral facet 
two openings, one of which serves to introduce, in a horizontal 
situation, a mercurial thermometer, and the other holds the open 
extremity of a tube which is placed horizontally at the same 
height with the thermometer. This tube is perfectly dry, and 
contains air which is dry also. 

The tub rests on a fi^nacc constructed in such a manner as to 
heat all parts equally. It is filled with a fixed oil, which 
may, as we know, support a temperature of more than 300 de^ 
grecs without boiling. The tube^hich contains the air is ter*- 
minated^on the side of the aperture by a short tube of a very 
small diameter, which partly issues from the tub. The quan«* 
tity of air contained in the exterior portion of this tube, and 
whicb does not participate in the heating of the rest, is not 
worth noticing. We ascertained that it never exceeded a two- 
thousandth part of the total mass ; and besides, wc hai the pre- 
caution to heat it during eve^ experiment, in order to reduce 
the error which might result fWi it. 

The tub is covered by a ltd pierced with several holea: some 
are traversed by thermometers, which serve to indicate if the di&> 
ferent parts of the liquid mass are at the same teiiiperat|||e| the 
others have stalks or sticks terminated by vertit^ plates cf cop- 
per, which we can turn ; we thereby produce m a 

brisk agitation, the object of whidirie to fstabli^ti 
of temperature. 

The following is the eourse 

A a 4 • ^ 
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Of 

mento We first place, the tub ta e temperature 

which we wished to obtain, and we after^ 
wrards' closed ali l^e apertures of the furnace. The equilibrium 
of heat .tendiiig then to. be established throughout the whole 
heated masB) the temperature of the oil still rose some degrees, 
and sooti attained its maximum, where it became, some time 
atattonary, and consequently easy to measure with precision. 
It was then indicated by the horizontal thermometer, which was 
sunk sufficiently in the oil, in order that the whole column of 
mercury should be inserted in it; at the same instant we closed 
by means of the blowpipe the fine point of the external part of 
the air*tube, and we noted the barometrical height. This being 
done, we withdrew the tube and carried it into a separate cham- 
ber, the temperature of which was nearly invariable : we placed 
it vertically, and in such a way that the point entered a mer- 
curial bath perfectly dry. We broke this point in the mercury, 
and this liquid ascended ^until the equilibrium was established 
with the external pressure : we left it in this situation a suffi- 
cient time to give it precisely the temperature of the rooim 
which we knew with great precision by means of a very sensible 
thermometer suspended beside^lie tube. When the e(|uilibrium 
of temperature was perfectly established, we measured, by 
means of a vertical scale fitted with an index, the height of the 
column raised in the tube. We observed at the same time the 
barometrical height, and the differende of these heights made us 
acquainted with the elasticity of the cold air. We then with- 
drew the tube, by taking all necessary precaution to retain the 
mercury of which the column that had been raised was com- 
posed. The tube and the mercury which it contained were 
weighed: we afterwards wished this same tube successively 
empty and entirely full of^ercury; by subtracting from the 
result of this last weight those of the first two, we had the weight 
of two equal volumes of mercury, the one with the volume of 
hot air and the other with the volume of cold air ; and ^ro^r 
these, weights we inferred the volumes themselves, wdiich w^e 
afterwnr^, brought to what they would have been under the 
same pressure, since we knew tlm elasticity of the cold air which 
had been measured as w^e have imicated, and that of the warm 
air isdticb was equal to the pressure of the external air observed 
at the jqstant of closing the tube, 

• In #)der to jpdge more easily of the degree of confidence which 
the deaerve to which we had been ledj^^it will not be iiu«- 

availin^ftiq^ye ^me details relative to the pt^cautioiis which 

One of the greatest obstacles vyhich 
di^riptioii of inquiries is owing, to the di& 
% perfect uoifor^ty of teinperatura in a 
" ' peat 
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^rcat liquid mass 200 or 300 degrees warmer th^ tte suitoimd- 
ing air. We attain this rigorously when the: temfierature at 
which we operate is, for example, chat of the ebullition of the li- 
quid which we employ : then this temperature is necessarily Sxed ; 
but in every other case the progress more or less rapid of the 
heating or cooling of the different points of the mass, opposes the 
necessary uniformity from taking place We are of opinion, howr 
ever, that the arrangement of our apparatus remedies in a great 
measure, this kind of inconvenience, and this is owing, oil the one 
hand, to the copper till) being sunk in llu^ furnace, and composing 
with it a considerable mass, which is cooled slow ly, particularly when 
it is near its maximum of temperature; and in the second place, 
the liquid being continually agitated, the heat ought to spread 
through it more uniformly. In short, to remove all doubts, we 
inserted into this tub two thermometers situated horizontally at 


the same height ; we had raised the temperature in tlie same way 
as in our orditutry experiments, an^l we ascertained tliat by 
shaking the liquid the thermometers never dift’ered but by a few 
tenths of a degree. ^ 

Besides, even supposing that the different particles of the liquid 
layer which* surround the air-tube^.were not exactly at the same 
temperature, the enor will not be so great as at first believed; 
for, in consequence of the arrangement of the apparatus, the bulb 
of the thermometer nearly answers the middle of the length of 
the tube, and consequently. this instnmient ought in all eases to 
indicate a temperature not far from the mean of the different parts 
of the tube. We ought to recollect also, from what has been 
said, the necessity which there is, in order to know the true indica- 
tions of the thermometer, to sink it sulhcientl y in the liquid, that 
the whole column of mercury shouW enter it. This precaution, 
which appears to he unnecessary iwlow temperatures, ought not 
to be omitted in high temperatures ; for then the column of mer- 
cury contained in the tube may undergo an increment of very sen- 
sible length. Thus we have remarked that, at the temperature of 


for instance, there was frequently more than 15® of differ- 
ence between the indications of one and the same thei|poincter, 
whether the whole of the mercury was in the liquid, or the bulb 
only entered it. We might indeed, according to our knowledge 
of the dilatation of the mercury^ estimate the error which weoom- 
mit by plunging only part of the thermometer into it; but. the 
correction to make in this case, bearing on consid^rable'^Ui^bers, 
will occasion seriojijj^ errors, because we never know ex^ly the 
mean temperature the mercury contained in the It ap- 

peared to us.to .be preferable in all caseiyb 
ters horizontally. In order to g^ve a 
various operationa of each oT 
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we shall subjoin a ^mplete series^ with all the indieatioos neces* 
sary for caieuHatiag them. 

This series docs not comprise any observations for temperatures 
approximating H)U% although we have repeated several times the 
experiment of the dilatation of the air in boiling water. We did 
not propose by any means to verify thereby a determination on 
w)u(^ no doubts can be entertained ; but the coincidence of our 
result with that of M . Gay Lussac has been for us the best proof 
*of tile rigorous exactitude of the process which we made use of. 



, We have made several similar series of experiments and nearly at 
the same temperatures. By a very simple interpolation and by 
taking mediums, we have formed the following table, which indi- 
cates the correspondence of degrees marked by the mercurial 
thermometer^ and those^which are deduced from the dilatation of 
(he air. 


Temperatures 

Temperatures 


indicated by 
the mercurial 

deduced from 
the dilatation 

Differences. 

thermometer. 

of ti^ air^ 


100 ’ 

100 » . 

0 ’ 

150 ’ 

148 ’ 70 

1’30 

200 “ 

197 ’ 05 

2 ® 95 

250 “ 

244 ’ 17 

5»83 

300 ’ 

291*77 

8 “ 23 


Although the experiments which we have given present a re- 
markable coincidence, we thought it right to attempt the attain- 
ment of the same results by a different route. 

In these new experiments we made use^ of an air^tube of a 
nmpbj^ater capacity than in the first, and we placed it in the 
the Yfry nmrow tube which was soldered to it 
at its isoiing from the tub, and prolonged vertically 
aimoat five dedmetres : it was heated by taking 
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« 

ull the precautions which we have mentioned ; and wlieti we had 
attained the stationary temperature a^d had noted the baro*» 
metrical height^ we conveyed under the inferior extremity <rf the 
vertical tube a capsule full of very dry mercury : the tube was aU 
lowed to cool until the oil had resumed nearly the temperature of 
tne air. During the continuance of this cooling, the mercury 
ascends into the vertical tube, and does not stop until the air con- 
tained in the tube is completely cooled. The elastic force of this 
air is then equal to the external pressure of the atmosphere di- 
minished by the height of the column raised up : that of the warm 
air was equal to the barometrical height observed at the instant 
when the temperature was stationary^ We might therefore con- 
clude, by means of the law of Mariotte, what would have been the 
dilatation of the air if it could have been dilated. In order to 
render this process completely exact, we ought to have kept an 
account of the capillary depression which the mercury undergoes 
in the straight tube into which it had.rrisen. This depression had 
been measured beforehand, and care had been taken to make 
choice of a tube of such a calibre as not to admit of its varying 
sensibly. 

In the second place, the volume of air did not remain exdetly 
constant ; the portion comprised in the vertical tube re-entereU 
in part into the 'great tube, in proportion as the column, of 
mercury rose, and this portion of air did not sensibly change its 
temperature. It became necessary to calculate the influence of 
these two causes, and make our observations undergo the correc- 
tion flowing from it. This correction depended on the relation of 
the capacity of the large tube with that of the small ; the calcu- 
lation which gives it is besides too simple to render it necessary 
to indicate it. We shall now give the results of one of the series 
of experiments made by this new process : all of them agree with 
the observations made by the fljrst means, and they have entered 
into the determination of the mean measurements formerly re- 
lated. 


- - - , _ Millimf;tre^-% Capillary Correctiou. 

Length of the great tube • * 0 62 s miliim^res 
Length of the small tube . . 0 57 J 4*5. 


Elasticities 
of the vv'iirm air 
corrected from 
the capillary 
depression. 

Temperatures 
corresponding 
observed on 
the mercurial 
thermometer. 

Temperatures 
calculated ac- 
cording to the 
variation of 
the elastic force 
of the air. 

b, 48,60 
0,579,45 
0,706,85 
0,765,75 . 

9l®,417 
163®,2l 
263",8 
309%88 » 

91»,41^> . 
160«,27 4 
254", 14 , 

297®,54 




380 Inquiries into the Laws of Dilatation of Solids, ^ 6 % 

The results v^ich we have made known inform us tliat the 
diiatatton of the^-iuetcury in the thermometer follows a tnore 
rapid course than that of the air $ so that^ if we regard the hitter 
as necessary to serve for the exact meastmement to the teni- 
peratiiiesy we ought to conclude that the indications of the mert 
curial thermometer are too high in the temperatures superior to 
that of boiling water, and the nutnbfrs wliich we have given 
m^hl serve to make these indications undergo the proper cor* 
rections* Those numbers increase besides in a suffidently re- 
gular manner, in order that we may without sensible error de- 
termine .the correction relative to the temperatures intermediate 
to those which are comprehended in the tabic. 

This conclusion destroys a doubt which was raised with re- 
spect to the law of dilatation of the gases. This law had not 
been announced in tlie same way by Messrs. Gay Lhssac. and 
Dalton^ whose experhnentsr bn the subject now before us ap- 
peared at the same period The experiments of M. GayliUssac 
proved that the dilatation of the gases referred to the mcrciiriai 
thermometer is for each degree a constant fraction of the volume 
at a determinate temperature. Mr. Dalton, on the contrary, 
supposed that the increase of the volume is for each equal varia- 
tion of temperature, a constatit portion of the volume at the 
foregoing temperature. Jn truth, Mr. Dalton does not appear to 
have mode direct experiments on this head : the only arguments 
which he advances in favour of his hypothesis are reduced |0 the 
extreme simplicity under whicli laws in appearance wery cohiplex 
will then l>e presented, such as the law of the cooling of bodies, 
and that of the vatfetion of the clastic force of steam. 

We asGcrtaiued, however, that the first of those laWs will l>y 
no means assume a character so simple as he pretends, even ad- 
mitting his hypothesis to be correct. 

To conclude : k is not by cou||tlerations of this kind that we 
can establish laws which observation alone ought to furnisli. 
The experiments which we have made at high temperatures 
completely destroy the hypothesis of the English experimentalist : 
for, so far /rom these experiments pointing out any thing per- 
fectly positive as, to the measurement of temperatures, it is at 
least very probable that the march of the mercurial thermometer 
ought to be more rapid than chat of the temperatures, since in 
all t^e other liquids the dilatability increases in proportion as 
they Jieated ; whereas in the hypothesis which we are at- 

tacking, we shall find, on the contrary, that the dilatability of the 
mejr^try decreases rapidly in proportion as it is heated; a re- 
opposite to the very principles on which Mr. 
Ddltoti^h^loutided hU theory of the measurement of tempera- 
tures* ' [To be continued. j '' , 
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LXXVIIL Notices respecimg Nifiv Booh, 

TThe Second Part of the Philosophical’ Transactions of the 
ftoval Society of London, for 1816^ has just appeared, and the 
following are its contents : 

IL Au Essay towards Ae Calctdns of Functions. Partij, 

By C.,Bahbage, Esq, Communicated by W.' II. Wollaston^ , 
M.D, Sec. R.S. — 12. Exjjerinients and Observations to prove 
that the beneficial Effects of many Medicines are produced 
through the Medium of the circulating Blood, more particularly 
that of the Colchicurn autiunnale upon the Gout. By Sir 
Everard Hume, Bart. V.P,R.S. Comnmnicated by the Society 
for improving animal Chemistry. — I ii. An Appendix to a Paper 
on the Effects of the Colchicurn autiininalc on Gout. By Sir 
Everard Home, Bart. V.P.ll.S. — H. On the cutting Diamond. 
By W, H. Wollaston, M.D. Sec. R.S. — ^15. An Account of the 
Discovery of a Mass of Native Iron in Brasil. By A. F, Mor- 
nay. Esq. in a Letter to W. H. Wollaston, M.D. See. R.S. — 
Ifi. OhseiVations and Experiments on the Mass of Native Iron 
found in Brasil, By W. H. Wollaston, M.D, Sec. R.SI— 
17. On Ice found in the Bottoms of Rivers. By T. A. Knight, 
Esq. F.R.S, In a Lettih* addressed to the Right H#n. Sir 
Jos. Banks, Bart. G.C.R. P.R.S. — 18. On the Action of detached 
Leaves of* Plants. By T. A. Knight, Esq. F.R.8. in a Letter 
addressed to the Right Hon. Sir Joseph Banks, Bart. G.C.B. 
P.R.S,— jl 9. On the Manufacture of the Sulphate of Magnesia 
at Monte della Guardia near Genoa, By H, Holland, M.D. 
F.R.S. — 20. On the Formation of Fat in the intestine of the 
Tadpole, and on the Use of the Yelk in the Formation of the 
Embryo in the Egg, By Sir Everard Home, Bart. V,P,R.S. — 
21. On the Structure of the crysytalline Lens in Fishes and Qua- 
drupeds, as ascertained by its Action on polarized Li^ht. , By 
David Brewster, LL.D. F R.S. Lond. and Edin. In a Letter 
addressed to the Right Hon. Sir Joseph Banks, Bart. G.C.B. 
P.R.S. —22. Some farther Account of the Fossil Remains of.aa 
Animal, of which a Description ^yas given to the Soedety in 1814. 
By Sir Everard Home, Bart. V.P.R.S.-^23. Further Observa- 
tions on the Feet of Animals whose progressive Motion can 
carried on against Gravity. By Sir Everard Home,‘ Batrt. 
V.P.R.S. — 24, A new Demonstration of the Binomial ' 
By Thomas Knight, Esq. Communicated by W. H. 

Nl.D. Sec^ jl.S. — 25. On the Fluents of irrational EtSictiohaft 
By Edward French Bromhead, Esq. M.A. Colhdbjl^^ed by 
J. F. W. Herschd, F,R.S, :& 



382 Notices respecting New Books. 

Dr. Spurzbetm has been for a long time preparing for public 
cation a \vt>k oh Insanity with the following title, Pathology of 
Animal Life^ or the Manifestations of the Human Mind in the 
State of Disease termed Insanity/" Every person who is acquaint- 
ed with the very distressing conditions of persons afflicted with 
diseases of the mmd, but particula^ the insane poor who are 
confined for the security of society ilF the melancholy cells of a 
madhouse, must he glad to hear that any new light is about to be 
thrown on this hitherto very obscure and incurable disorder. The 
public attention, too, has been particularly drawn towards this 
subject of late, by the very intimate scrutiny made into public 
hthatic asylums by persons invested with authority, before a com- 
mittee of the house of commons: — an investigation rendered ab- 
solutely necessary by the shamefully neglected state of insane per- 
sons, and the general ignorance of the causes and cure of the 
disease itself ; — an investigation, too, which has left the public 
mind in a state of alarm for the treatment of their unfortunate 
fellow-creatures. Dr. Spurzheim, who has devoted many years of 
his life, and has exercised the most powerful talents, in pursuing 
this disease through all its stages and varieties, and who has 
spared neither time nor expense in visiting the principal asylums 
for the insane in Europe, has at length determined to lay his la- 
bours before the public, with the hope that, since such a consider- 
able progress in the knowledge of the physiology of the brain and 
the manifestations of the mind in a healthy state has of late been 
made, a great deal may yet be done for those who suffer from its 
partial or general derangement^ by a philosophical confjmrison of 
a very numerous collection of ca$e.«;, with the pecultsa: organiza- 
tion and moral habits of the individuals. The work #il! be pub-* 
lisfacd in the course of a few months. 

Several, copies have recently been imported from Germany of 
that immense work on Meteorology, the Ephemerides Societatis 
Palatinof Meteorologiceo^ which contains abundant matter for 
the meteorological speculators, who have become so numerous of 
late in our country, to exercise their ingenuity on. It is remark- 
able that a work which contains so much information on a branch 
of philosophy now so very popular, should be so little known iu 
GreWt Britain. 


Mr. T. J. Pettigrew is preparing for publication, Memoirs of 
the LMb and Writings of the late John Coakley Lettsom^ M. and 
F«A.o. F.L.S.,&c. With a Selection from his 
' with the principal Literati of this and foreign 
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LXXIX, Proceedings of Learned Societies. 

ROYAL SOCIETT. 

Nov, 7* The meeting of this Society aft^ the long vacation 
wa^. unfortunately much less cheerful than usiml^ in consequence 
of the inclispOsision of the If^resident, who has so long given it 
life and vigour. A paper by Sir Everard Home (who was in the 
chair) was read, relative to the comparative anatomy of the 
lAimbricus marinus and Lumjiricus terresiris, and comparing 
their structure and habits with the Teredo navalis, Alt these 
worms have red blood; all burrow in wood or clay; all have 
muscular stomadis, and their blood is aerated by tubes in their 
backs. The Lvmlricns marinus has a small and scarcely per- 
ceptible organ, wdiich Sir E. considers lobe a heart, near thecentre 
of its body, where the aitcries from the head unite, and where 
the veins separate to supply the extremities. 1"he author had in 
vain endeavoured to trace their organs or desqribe their bron- 
chise, till aided by Mr. Cliff, who macerated the seaworm in 
vinegar; this coagulated its blood, and enabled him to make 
correct drawings of all its parts, and thereby ascertain the exact 
point where the arteries and veins ramified. The common earth- 
worm has an artery alotig its belly and a vein along its back; in 
the latter are apertures to imbibe air, 

Nov. 14. Dr. Johnson, by the hands of the President, fur- 
nished a paper On the Structure and Natural History of the 
Leech of Rivulets, which he calls Hirudo vulgaris^ instead of 
Hirudo octoculata of Linnoeus: his reason for adopting this name 
is the circumstance that the Hirudo tessulala has also eight 
eyes. The Hirvdo vulgaris he describes as living under stones 
in rivulets, being from one inch to one inch and a half, is of a 
blackish brown on its upper side mth spots and greenish under- 
neath. It has. no heart, but pulsates eight times in a minute. 
Dr. J. thinks that the whole of the leech genus are oviparous* 
This species copulates like 8naila» is oviparous, and the ova are 
quick in three weeks, and break the kind of capsule in which 
they are enveloped in about two months. It deposits from six 
to twenty or thirty ova, which are frequently destroyed by othor 
leeches. The author detailed minutely the appearances which 
this leech affords in its various stages from the ovum till it la 
fiillgmwtiv 

Nbv, 21. A paper by Dr. Philip Wilson, of Woreester, was 
read, lelating some further Experiments and obsen^tioM bn the 
effects^of C^vanism in curing asthma. He stfiteti thaf 
modicasthma is a dbease of very rare occurrence, and tt^ ual- 
vankiiii b of no advantage to itj but thyt in nervown^u ui 

- only 
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Belfast Acadefniial Institution. 

only one relief, and in most cases it 

was perin^etit;^' In galvanizing patients it was from five to ten 
minutes before they found their breathing relieved. He still used 
piatespf only four inches square ; began with only a few, aild some- 
times, extended thim to thirty. The conducting wires were ap^ 
plied io pieces ot tinfoil placed on the nape of the neck and at the 
pitxd' the .stomach, or rather lower, and he recommended the 
poihts of the wires to be moved a little on the tinfoil. He found 
that all |)atients could bear a greater power at first, than after 
.they Imd been galvanized several' times. Dr. W. assigned no 
reason ibr tl:^ fact; but it is evidently owing to the galvanic 
fluid blistering the skin on those parts, and thereby increasing 
their coiKlucting powers, and at the same time augmenting their 
sensibility. , In some habits it jiroduces inflammation, and ulcers 
which continue open several weeks. 

BELFAST ACADEMICAL INSTITUTION. 

'Tuesday, the 22d of October, an election for a Professor of 
Natural Philosophy came on in this Institution, when a number 
of gentlemen of high respectability and attainments offered 
themselves for the appointment. The candidates had all pro- 
duced so many honourable documents^testifying their qualifica- 
tions for the office, that it became difficult to point out the gen- 
tleman most capable of the appointment. After fiill deliberation, 
electors proceeded to the ballot, when Mr. Knight fof Aber- 
found to have the greater part of the and we 

haive" no doubt, from what we have heard, that hi^^iR dd honour 
to himself and to the Institution .which has chd^ hku to the 
important charge. " 


LXXX. Intelligence and Miscellaneous Articles. 

S'J'EAM IN COUNWALL. 

The average work performed by thirty engines4i the month of 
October was, according to Messrs. Leans^ Reports 20,9^0,267 
pounds of water lifted one foot high with each bushel of coals 
consumed. 

^ WoolPs engine at Wheal Vor during tha same month lifted 
39^556,496 pounds; and the one at Wheal Abraha!n$0|^69i8,I88 
pounds, with a load of 15^1 per squaie inch in with 

bushel. . His other engine at the lattsfr leiple^difted 
pounds with each bushel«-her load 3-1 peir inch in 
gyliuder« : '4% ■' 

; Thd en^ne at Wheal Chance, alluded to in our last, is reported 
to'^y^0ied 44,615^^11 pounds with each bushel, loaded 13*4 
^ir iqwe inch. ther- 
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THERMOMBTRIC SC^il^ESi 

Xq Mr. TiUoch* 

Stw^Referriiig to the note at the end of Mrs. Ibbetson^e 
papenti yoQr la^t number, I beg leave to ohjserye that, not having 
iiioniediace access to the work referred to in her preceding com- 
munication> 1 pointed out the error in the reduction of the de« 
greeof beat shown by the plant in Mons. Hubert’s experiment, 
page 184, under the impression that Reaumur’s thermometer 
was correctly quoted. 

It now appearing that the circumstance is detailed with re« 
ference to Celsius’s thermometer, it must be obviolis that instead 
of making the assertion respecting the heat the more ijtnpt^si- 
ble to be believed/’ it tends to strengthen it, by reducing tha 
extent of the variation : at the same time that it shows an in- 
crease sif temperature very evident to the sense of feeling, it 
brings the phaeiiomenon more within the limits of probability. 

In both Reaumur and Celsius’s thermometers, the zero is fixed 
at the freezing point of water, the range between that and boil- 
ing being 80'^ in the former, and 100*^ in the latter. 

In my last^ I pointed out that, according to the quotation in 
page 184, the degrees of heat shown by the standard thermotir. 
meter and p|ant were 

+ 32 =.721 F. and + 32 = 99} F.,8hovin|: a ' 

rise of 27^- F. Now as the degrees of Reaumur and 
bear a rela^tion to each other of 4 to 5, the difference 

^ ^ as; 64f F. standard thermometer ; — -p 32» 

86 F, heat of the plant: the increase of temperature being 
F. which is still very considerable, and fully sufficient to pro- 
duce the effect described. 

1 should "apologize for * intrt^ing upon your time at such 
length on th^, present subject $ but having in the former case 
pointed out v^at I considered a|i inadvert^t error, 1 feel it in 
some degree H^cumbent upon me to notice that,, although ad- 
mitted, it has not been rectified^ 

I have the honour to be, 

Your most obedient humble servant, 

^Thistle Old Srompton, P * BrOWJI'# 

1816. * ^ : 

^ <Mi:sJBbbetsan'a notice of the error alluded to having TeachdS lit be- 
fore ^rown*s, wa judged it unnecessary then to insert latte#, Si 
the tfiesRioineter referred t(» provj^d to be a diflerent onej^m th^t wlavb 
he noticed. His present coouaunicatipn embraces botb.dnBlmTk 

VqI. 48. No. 223. Nov. 1816. • B b 
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Mines of Seamy. 


, MCNB8 OF SAXONY. , 

M. dft Bonnard^ engineer of the French mines, has pub« 

lished itt French a ** Geogtiostic Essay on the Erzei^b^^phr the 
Metalliferous Mountains of Saxony/' The author haiikil^ltuted 
the vrord geognory, which is used by the Germans fb)^thaeofgeo« 
logy^ employed hitherto by the French, because he tMhls it bet- 
ter ^adapted to express the science which is confined to the de- 
scription of the nature and the peculiar arrangement of soils. 

The country which M. de Bonnard has examined, comprises 
not only that part of the Saxon territory designated by the name 
of the circle of the Erzegebirge, but also a portion of the circle 
of Misnia, in the environs of Dresden, as well as the high moun- 
tains which separate Saxony from Bohemia, and some points of 
the fatter kingdom, on the southern slope of the ridge. " It is 
one of the most interesting countries,’* M. de Bonnard observes, 

of ail those which a traveller can visit under a geognostic point 
of view 5 it contains within a very limited space a great quantity 
of different soils ; the numerous mining concerns in full activity 
facilitate our observation : lastly, it is the constant theme of mi- 
neralogists, who visit it to learn from M. Werner himself the art 
oft>bserving nature.** 

M. dc Bonnard passed several months In Erzegebirge, and per- 
sonally explored its stratification in company with some of the 
most distinguished mineralogists of the continent. He refers the 
whole constitution or arrangement of the Erzegebirge to three 
principal groups, each having a particular centre, and composed 
of rocks the arrangement of which has no connexion with that of 
the other groups, at least as to the primitive soils which consti- 
tute them essentially. 

The first, which he calls grovp or system of the east ^ seems to 
he composed of rocks grouped around a nucleus of granite, si- 
tuated near and to the eastwam} of Freyherg. 

The second, which he calls system of the smih^west^ is com- 
posed of rocks one part of which is visibly supported on the gra- 
nite of the north of Bohemia and the south-west of the Erzege- 
birgp. 

The third, to which he gives the name of group <f*tke north- 
west^ is formed almost entirely of onrite (weigsiein), which seems 
grouped around a hidden nucleus situated between the 2!schop- 
pau and the Mulda. 

Between these groups of ancient soils we meet with more re« 
ernt formations, which cover the slopes of the former and fill the 
, intehrals which separate them. M. de Bonnard detotbes sepa- 
ihree systems of stratification, by examining for each 
of mm sueceesively different kinds of soil which compose 

^ them« 
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tKcni« He considers in the examination of each soil^ lst> the 
nature of the principal rock, aud^the'intefesting geogjfostic facts 
whici) presents ; 2d, the subor,dhxite banks which this jock 
co^ains; 3d, the veins {films) which pass through it. 

^ Bonnard’s arrangement confines him to the indications 
.presentjed by the external form of the ground; and it has the ad- 
vantage of presenting groups very clearly limited, and which dif* 
fejfrOfne^ch other, either by the syst^em of jrock which is predo- 
minant, by the general inclination of these rocks, or by the nature 
of the nucleus around which they are grouped. Speaking of the 
anomalies which he had observed in the system or group of the 
east, M. de Bonnard thus expresses himself: I ought to men- 
tion that the inclinations indicated are not without exceptioiu 
Some anomalies are presented, for example, in the environs of Dip- 
poldswalde, Glasshute, &c. ; others take place even in the vicinity 
of the granitic nucleus. The inclinations which are remarked in 
these places, different from those presented as general, may be- 
long to some prolongation or hidden branch of the nucleus, or to 
other causes which are unknown to u$ : biit it appears to me that 
they cannot shake the results drawn from the general observation 
of the observed arrangement of the soil.” ’ 

M. de Bonnard speaks highly of M. Daubuisson’s work on the 
mines of Freyberg, all now at work : they are upwards of 150 in 
number, and occupy 5000 workmen, producing annually 50,000 
marcs of silver, a quantity of lead varying from 3000 to 10,000 
quintals, and riirely more than from 100 to 200 quintals of cop- 
per. He also mentions, as a new and remarkable undertaking, the 
navigable and subterraneous canal called Fnederkk^henm^stolln. 
They, have been obliged to dig this canal from Dorrenthal to 
Pfappenrode, a length of 1 100 toises, to find the waters of a river 
(the Biela) in order to unite them with those which give motion 
to the machinery of Freyberg. It is intended to open another, 
also subterraneous, of 1600 toises, with the same view. Much 
more time will be requisite to finish these useful wqrks ; but they 
will give the possibility of working the existing mines of Frey- 
berg to more advantage, and of re-opening others which have been 
abandoned for want of the means of clearing them of water. 

The ipriucipal shaft of the, mines of Altcnburg has been made 
)by,)^Iasting in the stanniferous rock. The working always took 

C laee by blasting, by means of huge excavations, which ivere cn- 
iged without any precaution, until in 1620 there wW jk general 
hmtig in of all the workings. This disaster produc^d,^ excava* ' 
tbii^of 600 feet diameter by 300 feet in dep^th^^Tb^ heye . 
«^ntinufid<to work by blasting in the parts 


i^id not given up the plan of chai 

kions«, TtiOM toe io the parts most ab 
• Bb2 
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Gas Lights. 

which are nearly on a level are connected by galleries, and form 
stages toihe number of six, which go to a depth of 140 fathoms. 
In old times they seem to have gone 35 loises lower. There ex- 
ii>ts an excavation which is 60 fathoms deep, and from 20 to 40 
in breadth. M. de Bonnard regards these works^as the most 
astonishing for their boldness which exist in any mine, but as by 
far too large, and therefore inconvenient. 

M. de Bonnard terminates what he has said on the subject of 
the granite of his second s)8tem, with a few words on the hot 
springs of Carlsbad, a town situated on the Toep])el in a narrow 
valley shut in by two granite mountains, and which he conceives 
to be very extraordinarv. In the valley there is no other species 
of rock, and it is from this basin that a spring of boiling water 
issues from under a calcareous arch which it has formed itself by 
it3 depositions, and under wliich is an excavation full of vapour 
and water, the depth of which is unknown. In order to account 
for this fact, M, Werner thinks that there is at the bottom of the 
valley, under the stratum of vegetable earth, coal in a state of 
combustion, whicli expands the water from the Toeppel, which 
filters through subterranean cavities. The waters of C'arKbad are 
the most frequented of Germany and Europe. They contain 
sulphate and muriate of soda, lime, carbonic acid, and iron : the 
sulphate of soda is the most abundant, and is extracted on the 
spot. 

M. de Bonnard infru-ms us that in the mines of Joachimstadt 
there was found, at the depth of 150 toises, a large trunk of a 
bituminized trfee, with the vestiges of bark, branches, and leaves. 
It has been entirely carried off piecemeal for niineralogical cabi- 
nets, and numerous's pecimens have been sold under the name of 
^ wood of the deluge,’ ” 

In a very copious recapitulation he generalizes the observations 
made in the course of his paper, and pursues every separate rock 
tln ough all the circuiiisStanccs of stratification under which it has 
been presented to him. 


CAS LIGHTS. 


The advantages resulting from the application of gas to the 
lighting of streets and houvses have been recently extended to the 
Surrey side of theThaines: and the whole of the Borough of South- 
wark, with that part of Blackfriars Road between the bridge and 
the Rev. Mr. HiH’s, chapel, is now brilliantly illuminated in 
this oeconomical and efficient manner. In addition to the Surrev 


Inkitution, nearly all the shops in that district, and the elegant 
priitate residence of Mr. Potts in the Cliuk liberty, are lighted with 
gae, ^which is found, fully to answer every purpose of domestic 
dining- hnd dlrawing-TOoms, with'the tl- 
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brary and billiard-room of this splendid mansion in particular, 
exhibit a most pleasing and brilliant scene when thus lighted \ 
and Mr. Potts has added to the general elfect by the introduc- 
tion of an efficient system of ventilation, thus precluding all pos- 
sibility of any disagreeable effect. The establishment from 
which the gas is supplied is situated at Bankside, and is under 
the direction of Messrs. Monro and Co. The premises are the 
most roomy that have been hitherto fitted up as a gas*light ma* 
imfactory, and the whole arrangements of furnaces, retorts, and 
gasometers have been made upon the most correct and scientific 
principles. The utmost regularity is ])rescrvcd in the various 
departments of the works, and not the sliglitest accident has oc- 
curred since their erection. 

PRKPARATION OF BORIT/M. 

M. Dobereiner has published a new process for extracting 
borium from borax. — After melting the borax and reducing ic 
to a fine powder, one-tenth of its weight of lampblack is added; 
this mixture is put into a gimbarrel, one crnl of which is closed, 
and to the other is affixed a tube for receiving tlic gas, and the 
gunbarrel is then kept at a white lieat during two hours. Much 
of the gaseous oxide of carbon is disengaged ; and when the 
process is finivshed, there remains in the tube a compact mass of 
a blackish -gray colour, which is reduced to powder, and which, 
after being washed several times with boiling water and once 
with hydrochloric acid, yields a pulverulent gicenish-black sub- 
stance similar to borium, except that it is still mixed with a lit- 
tle charcoal. M. Dobereiner thinks that the charcoal begins 
by reducing the soda, and that afterwards it is the sodium which 
decomposes the boracic acid : consccjucntly, he concludes that 
a greater quantity of borium might be obtained, if to the borax 
half its weight of soda or of potash were added, and a quantity 
of charcoal double of that which is here mentioned. 

HFRCTTLANEAN MANUSCRIPl’S. 

Messrs, Tyrwhitt and Hayter having been employed to Umol, 
if possible, the Herculaneum MSS. belonging to the Institute 
of France, by means of a new process, the Institute has appointed 
Messrs. Visconti, Quatreinere de Quincy, Boissonade, and Raoul- 
Rochette, to superintend and assist in the operation. 

To Mr. Til loch. 

Sir,— B eing engaged in a baking business requiring a con- 
siderable supply of yeast, and not being at all times able to ob- 
tain a sufficient supply, I should consider myself much obliged 
if any of your well-informed correspondents would be pleas^ 

* Bb3 ^ to 
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to state the process of manufacturing that article,*— the nneans 
of preserving the quality, — and what treatises in the English or 
French language exist on that subject, or on baking bread in 
generaU G. V. 

[We recommend to our correspondent a perusal of the French work of 
the celebrated cIk iuisL M. Panni-ntier on tlie subject of baking.— FoiT.j 


PRYlN,G-STOVE. — OVEN. — STKAM APPARATUS. — CHEMICAL 
AFFINITY. 

To Mr. Tilhch. 

Sir, — I shall be much obliged to any of your intelligent read- 
ers, to inform me of the most oeconomicAl and convenient mode 
of constructing a drying-stove on a small scale, where the heat 
required is above 212^ Fahrenheit. What is the degree of heat 
applied iu the drying of malt? and, that for the drying of wheat 
now much practised iu coiisecjiicnce of its unripe state? What 
is the most oeconomical construction for an oven for baking of 
hiead, and to wliat degree of heat should it be raised before the 
dough be introduced ? Is it important that it be air-tight for 
the baking of bread — and that a stream of air pass through for 
the cookfng of meat ? What is the most apfiroved construction 
of an apparatus for heating liquids, and drying substances by 
steam, on a small scale, calculated for a laboratory or kitchen ; 
and can such apparatus be obtained in London ready fitted up, 
and of whom ? O. C. 

HYDROPHOBIA. 

A Dublin practitioner states, that lie has seen the symptoms 
of hydrophobia checked by the application of a tourniquet.. A 
girl was bitten jn the foot, and hydrophobia supervened ; Dr, 
Stakes applied a tourniquet to her thigh, and the symptoms instant- 
ly subsided. Hts intention was lo amputate the limb, but it was 
opposed by other medical attendants. One of this physician’s 
pupils considers hydrophobia, like tri.smus, to be a spasmodic 
disease, which may be cured by the judicious application of tur- 
pentine with other antispasmodics. The effect of the tour- 
niquet seems to favour the plan of bleeding ad deliquium. 

ARRIVAL OF SOME KON-DESCRIPT ANIMALS IN LONDON. 

Four new and nondescript animals are now exhibiting in the 
King’s MeiVs Riding-House: they .seem to be an extraordinary 
species of deer, lately^ arrived from North America. The follow- 
ing is a sketch of their natural histoi-y. 

As thes^ new quadrupeds are native.s of North America, which 
has now been discovered for more than three centuries past, it 
must necessarily excite wonder, that neither the horns nor the 
of such a fine animal^ nor its description, have ever before 

reached 
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i cached Europe, notwithstanding that America was discovered 
and settled, and is now occupied, by the descendants of Europeans, 

The persons wlio have charge of these animals state, that a 
German naturalist, who had been employed several years in ex- 
ploring that part of Louisiana, called the Upper Missouri coun- 
try, brought them from thence over-latid to Baltimore, where, as 
well as at Philadelj)hia and New York, they were exhibited for 
money. 

They are in their nature very timid, and at the same time of 
such ])ower and activity vvlien grown, that it is not possible to 
take them out of the forest alive ; but some remote tribes of In- 
dians having discovered that they were susceptible of domestica- 
tion, and of being traineePto draw their sledges in winter over the 
snow and ice, took them when favnis in nets, and brought them 
lip in their houses with great care and kindness, thus depriving 
them of their wild liahits, and making them at last of great value 
and importance for their services in harness. 

Their flesh in the winter season is so juicy and nutritive that it 
is sought after with avidity by the White hunters as wtH as the 
Indians; in conse<|uence of whicli, the species is threatened with 
an early and total destruction. 

This animal is naturally inclined to be domestic. In his na- 
tive abode he has his peculiar family or fraternity; each family 
ims its own peculiar range of pasture, and does not intrude into 
that of its neighbours; he is not a rambler: and this family at- 
tachment is so strong, the hunters know that if they can knock 
tlown but one of tiiorn they can make sure of the rest at pleasure. 

The name of this animal, in the language of the aborigines, 
is Wapiti, which has been adopted by Professor Mitchill, of the 
tluivcr^5ity of New York, and by the late Dr. Barton, of Phila- 
delphia; but some naturalists have mistaken his character, and 
called him the Elk or Moose, which is an animal with broad pal- 
inated horns, and an uncouth figure, whereas the horn of the 
wapiti is round, and his figure elegant. 

The age of the male of this species is ascertained by its horn , 
till it is full grown; he sheds them annually: the females have 
no liorns. 

The colour of these caniinals is, in the winter, on the body, of, 
a peculiar dumiish hue ; the neck and legs arc a dark brown, the 
rump is a pale yellowish white; the colour extending about six 
or seven iiiches from the tail x)n all sides, and very distinct from 
the general colour of the body. A black semi-circular line of 
unequal width (from a quarter of an inch to two inches) sepa- 
rates the wdiite of the rump on either buttock, from the dun of 
the body. 

The bead resembles that of the common American deer (Ctfnw 
. B b 4 Firginiatms) 
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Firginianus) and of the horae, much more than that of the elk 
or mooie^> and Is pojbt^d and handsome. The leg^ are admirably 
formed forsttehgth and activity, resembling those of the race- 
horse, particularly the hinder ; on the outside of each of these is 
a protuberance of yellowish hair, which is the seat of a gland that 
secreted an Unctuous substance, and the animal applies it to 
smooth and dress his coat, which is so admirably constructed that 
it is thus rendered impervious to rain, or to water if he swims 
across a river. 

The wa])iti has an oblique slit or opening under the inner an- 
gle of each eye, nearly an inch long externally, which appears to 
be an auxiliary to the nostril. He has go voice like the horse or 
the ox, and this organ seems to be given him as a compensation; 
for with it he makes a noise, which he can vary at pleasure, and 
which is like the loud and piercing whistle that boys give by 
putting their lingers in their mouth. 

The anatomist and naturalist will find in the structure of this 
animal a variety of objects highly deserving their best attention. 

Notwithstanding the wapiti has a cloven foot atul chews the 
cud like the ox, yet he has a bridle tusk like the horse, and the 
lower jaw is admirably fitted to be operated upon by a bridle and 
bit. The tongue is remarkable for its softness and smoothness. 

The wapiti is. esteemed, and justly, the pride of the American 
forest, being unquestionably the handsomest and most valuable 
native quadruped that has yet been discovered in that extensive 
country. He is mature when he is twelve years old, and his full 
size is about eighteen hands. The largest of the two males now 
in the King’s Mews is full fourteen hands, and that he has but 
lately entered his sixth year is manifest from bis horns. 

Like all other anintlifs that are long in coming to maturity, 
they live to a great age; the full extent of their lives is indeed not 
j)crfcctly kuowni; but the Indians (who keep no registers) say of 
u man, when he is grown in years and inactive, that he is as 
old as a wapiti,” wl^h certainly indicates that this animal must 
at least equal the age of him to whom he is compared. 

The two females appear to be smaller and somewhat younger 
than the males; their necks resemble in some degree that of the 
dromedary. 

The food of the wapiti, in a domestic state, is the same as that 
of the cow or the horse; and they are, if properly managed, equally 
tractable. Ill usage or harshness makes them alarmed and impa- 
tient; but they are very sensible of benefits, and lick the hand that 
feeds thein. 

No quadruped can be more personally clean than the wapiti; 
his breath is as sweet as that of the cow. The males are attached 
to cidy one feihale, and the latter generally produce twins. 

c The 
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The Upper Missouri country is in the same latitude as England; 
its winters arci a little more rigorous and. its summers somewhat 
warmer; and it abounds in rich pastures of white trefoil^ which 
the hunters call Buffalo grass. 

From what has been stated, we find that these animals were ex- 
hibited as curiosities even in the principal American cities, con- 
sequently they must be unknown in all the cultivated and settled 
parts of the United States. 


ALTERNATING COLOURS OF STARS. 

To Mr. Tilloch. 

Sir, — have lately ma3e an observation on the rapid mu- 
tation of the colour of the light of some of the fixed stars, which 
I think worth noticing in your Magazine, in order principallv to 
induce other persons to be attentive to the circumstance, 
first observation of this kind 1 made was in the month of Sep- 
tember, in a warm evening. In a star of the first magnitude I 
noticed a rapid alternation in tlie colour of the light. The change 
was from the ordinary colour to a deep red, and then back again 
to the common colour of the star. From repeated observations 
1 found the red colour to last about two seconds, and the dr- 
dinary colour about three seconds. 

That peculiar apparent motion in the light, commonly called 
twinkling, was very strong at the time. I observed this phae- 
nomenon during the space of above fifteen minutes, when a cloud 
obscuring the sky I could no longer see it. I attributed this to 
the refraction produced by some terrestrial vapour which might 
be rising up in undulatory or il^tcrceptcd layers, and had no idea 
at the time of tlie possibility that it might depend on the man- 
ner of the transmission of light from the star, till I noticed it 
again this month in the a Orionis, when the reddish colour again 
alternated with the yellowish, and the alternation was more rapid 
and corresponded to the twinkling. ^ 

I have merely noticed this circumstance here in a hasty and 
cursory manner, to excite others to observe, as I have always no- 
ticed it in autumn. But I hope shortly to lay before the public 
more accurate minutes of observations on this phaenomenon,. 
Without offering any further comment on its possible cause at 
present, 1 am, in haste, yours, &c. 

Clapton, Oct. 16, 1816 . Thomas FoRSTSH. 

P. S. — If any corresponding^ observations have been made in 
distant countries, I shall be bbliged by their communieiittioii 
through your Magazine. I hope, with your permissiou, in a 
future number to give minutes of some of my observations wtuch 
I have not by me at present. 
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TELLURIUM. 

The follbwiiig description of a new ore of tellurium^ by Pro- 
fessor. Eennurk of Christiania, appears in the third volume of the 
Transactions of the Geological Society of London : — 

It occurs coarsely disseminated, and crystallized in perfect 
hexagonal plates striped on the edges. ^ 

It has the whitish hue of tin* 

tts fracture displays a perfect foliation, but only in onedirection* 

It has a strong metallic lustre ; a moderate flexibility; con- 
siderable softness, and feels heavy. 

Before the blowpipe it burns with the colour and smell of tel- 
lurium, and has the same action with acids. The precipitate by 
water burns upon charcoal like tellurium ; but after its siiblima^ 
tion a small metallic button remained of the colour of silver, 
malleable, but too minute for further examination ; for on ac- 
count of the rarity of the substanee I could only devote a single 
grain to this examination. 

It is found in the Orndal copper mine, accompanied by cop- 
per pyrites, and a small intermixture of sulphuret of molybdenum. 
The mine is called Mosnap, and has been full of water for several 
yearS)., The vein lies in mica slate. I met with the same ore in 
Hungary, in the collection of my friend M. Gerhard, who gave 
me a specimen of it ; but as he did not know from what part of 
Hunga^ it came, he did not value it. • For this reason I omitted 
taking notice of it in the journal of my travels through Hungary 
and the Bannat of Tetneswar. 

It is easily distinguished from molybdenum, by its colour and 
Its habitude before the blowpipe. ^ 

RUINS OF VELLEIA. 

Parma, October IS, 

Englishmen have been here some time, and have investi- 
gatdid with great attention our monuments of the arts, 'our 
museums, and oiu libraries ; they visited the ruins of Vellcia, and 
in assisting at the works discovered an elegant bas-relief which 
vra^. plumed over a fountain. It represents the two brothers 
Castmr and Pollux. This bas-relief, which the, .celebrated anti- 
quary M. De Lama, lyho is appointed to Superintend the extri- 
cation, of the ruins, believes to be Grecian, is in the best taste. 
It'cQhaists of four figures, and the attitude of Castor is admirable, 
having all the grace of the antique. These scientific Englishmen 
have had several conversations with Abb6 Dcrossi, one of the 
most learned men in the Oriental languages, and who possesses 
an unique collection of bibles. Tlie Emperor Alexander evinced 
his vriUingness to possess this valuable library; but it appears 
that itohriR wishes this literary monument to remain in Italy. 
^rh|/0eTdssi has rffiised the offers of those Englishmen, wha 
to treat with him for bis biblical library. 



List of Patents for new Inventions. S9S 

An nmisual number of water-fowl, particularlywildgee«e,have 
Tieen observed early in this month in the marshes near the Thames 
and about Hackney : a circumstance which is said to denote a 

hard winter, 

Mill Edward Forster of Clapton has recently found a variety 
of the curlew, Scolopax arcuaia^ of nearly one third more than 
the ordinary magnitude and with some variety in the colour, near 
Sandwich in Kent. 

LATEST APPEARANCE OF SWALLOWS THIS SEASON, 

Hirvndo Jipus — August 10. 

— rustica — October 1 1 . 

urhica — October 14. 


IJST OF PATENTS FOR NEW INVENTIONS. 

To William Losh, of Newcastle-upon-Tyne, iron-founder, and 
George Stephenson, of Killlngworth, Northumberland, engineer, 
for their new method or methods of facilitating the conveyance 
of carriages and' all manner of goods and materials along rail- 
ways and frameways, by certain inventions and improvements in the 
construction of the machine-carriages, carriage-wheels, railvvays^ 
and frameways employed for that purpose, ~30th September^ 
I8l(r,— *2 months. 

To Louis Fauche Borel, of Frith-street, Soho, for his method 
of making shoes and boots without sewing, so as entirely to keep 
out the wet, which invention may be applied to other useful pur- 
poses in leather, — 25th October. — 6 months. 

To Lewis Grauholm, of Foster-lane, London, for his method 
or methods, process or processes, or means for i^endering or mak- 
ing articles made or manufactured of hemp or flax, or of hemp 
or flax mixed, more durable than any such articles are as now 
made or manufactured.— 25th Octbber. — 2 months. 

To Benjamin Smythe,of Liverpool, schoolmas^r, for his new 
machine, or apparatus, or a new method or methods of propel- 
ling vessels, boats, barges, and rafts of all kinds, and also other 
machinery, as nUH- virbeels and other revolving power. — Ist No- 
vember.-4.2 inontfis^ v A 

To William Virley, of Hunslet, in the parish of Leeds, in the 
county of York, wire-worker, and Robert Hopwood Furness, of' 
Bridlington, in the said county, soap-boiler, for their impr^^^ 
method of obtaining or producing saccharic matter or substanCie 
from wheat, rye, oats and barley^, bear or bigg*-— 1st NoveniW» 
~6 months. ^ j : 

To Joseph Gregson, of Charles-street, Grosvenor-squarisi for 
his new method of constructing chimneys, and of supplying 
fuel.— 1st NoV«mber.--42 moz^. a 

To 
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' To Hobwt Ford, of Crouch End, iu the parish of Hornsey and 
county of Middlesex, cliemist, for his medicine for the cure of 
cougii^, colds, asthmas and consumptions, 'which he denominates 
“ Ford’s Balsam of Horehound.” — 1 9th November. — 2 months. 

To George Washington Dickinson, of Great Quecn^eet, 
Lincoln’s Inn Fields, in the county of Middlesex, for his new 
improved method, means, or contrivance, for preventing leakage 
from vessels employed to contain liquids, and for the preventing 
the admission of moisture into packages or vessels intended to 
be kept dry within. — 1st November. — 6 months. 

To Simon Hosking, of the parish of St. Phillack, Cornwall, for 
his steam engine, on a new construction, for drawing water from 
mines, for working different kinds of machinery, and for other 
purposes for which steam engines are generally applied. — 1st 
November. — 6 months. 

To William Day, of the Strand, county of Middlesex, for va- 
rious improvements in or on trunks, and also in the application 
of certain machinery, by means of which they will contract or 
expand at pleasure. — 1st November, — 2 months. 

To William Piercy, of Birmingham, for his new method of 
making thimbles. — Ist November. — 2 months. 

To John Heathcoat, of Loughborough, for certain improve- 
ments upon machines or machinery, invented and in use for the 
purpose of making that kind of lace commonly known or distin- 
guished by the name or names of bobbin-net or Buckinghamshire 
lace net.— -1st November, — (i months. 

To William Snowden, of Doncaster, for his new improved ap- 
paratus or machine to be attached or applied to carriages to 
prevent them being overturned. — 1st November, — 2 months. 

To Robert Stirling, of Edinburgh, for improvements in di- 
minishing the consumption of fuel, and in particular an engine 
capable of being applied to the moving machinery on a principle 
Entirely new.— 1 6th November, — 6 months. 

To John Day, of Broinpton, for certain improvements and 
additions in the construction of piano-fortes and other keyed 
musical instruments, — 16th November. — 6 mimths. 

To Robert Rains Baines, of Myton, in the county of the town 
df Kingston-upon-HulI, for his perpetual log or sea perambula- 
tor. — T6th November. — 6 months. 

To William Russell, of Avery Farm Row, Chelsea, Middlesex, 
for his improvement upon cocks and vents for general purposes, 
particularly useful to btewers, distillers, private families, &c.-— 
19th November. — 6 months. 

To John Barker, of Cottage Green, Camberwell, Surrey, for 
his improvement or improvements in the; method or means of 
acting upon machinery.— 19th November,— 6 months. 
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T«# Walter Hall, of Serjeants Inn, London, merchant, in con- 
sequence of a communication from certain foreigners residin|^ 
abroad, for his method or methods of making soft lead, and of 
hard lead, or slag lead.— 21st November. — 6 months. 

antes Kevvley, of Aldersgate- street, London, for certain 
improvements in and on thermometers. — 2 1st November. — 6 
months. 

Meteorological Olservations kept at fFalthamsfow^ Essex^fram 
October 15 to November 15, 1816. 

[Between the Hours of Seven and Nine A,M.] 

Drite. Therm. Barorn. Wind. 

October 

15 4 4 30*50 SE. — Foggy; gray day; star-light night. 

Hi 43 30*50 SE. — Sun and hazy; tine sunny day ; star- 
light. 

17 44 29‘75 N. — Foggy; damp and rainy till about 3 

P.M.; star-light. 

18 45 29*75 N W. — Hain and hazy ; sun and cirrostraius; 

star-light. 

19 37 29*30 SE.SW.se.— H azy; fine gray day; slight 

shower ; dark. 

20 44 29*60 NW. — Clear; wind and sun; cold wind and 

cumuloslratiii ; shower 3 P.M.; sun; 
.star-light. New niorwi. 

21 44 29*6& NW. — Clear; sun and wind; gray day; 

star-light. 

22 44 29*6o SW, — Foggy*; fine day; stars bright. 

23 32 29*95 SW. — White frost and sun; fine sunny day; 

star-light. 

24 41 29*95 SE. — Clouds; sun and clouds; dark and 

- rainy. 

25 44 29*65 SE. — Hazy; rain P.M.; great shower 

and very dark ; .star-light. 

2G 39 29*65 SE.— Sun and hazy ; veiy tine day; star- 
light. 

27 51 29*66 SE. — Sun and wind; cirro-stratus; very 
fineday; star-liglit. Moon firstquarter. 
2S 52 29*66 E. — Cloudy; showers; some sun ; moon, 
and star-light. 

29 46 29*63 SE. — Hazy; clear and clouds; fine day; 

moon and star-ligfit. 

30 50 29*22 E.— Rain till near noon; sun and clouds; 

; raifiy evening. 

31 45 29*20 SE.-^Sun through fog ; fine day ; very black 

and great shower 2 P.M.; showers; 
moon and stars and hazy. 
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Date. Ttienn* Baram^ Wind. 

November 

1 43 29*33 NE.— Hazy; fine day; slight showers; 

* light, but no stars visible; foggy. 

2 34 29*33 E. — Great rain till near 1 P.M.^ some 

sunshine ; very rainy till 8 clear 

and cumulostratus ; stars and moon ; 
hazy. 

3 45 29*33 SE. — Fine day; cumuli ; clear at intervals. 

4 43 29 66 E.— Gray; great shower at 77 A.M.; 

showery; light, butno^ars. 

5 49 29*66 N. — Gray; slight showers and some sun; 

stiowcry and damp; light, but no stars 
at night. — Full moon. 

6 43 29*46 SE. — Clear and arro 5 ^*o//a ; foggy; clear 

and clouds; 84 P.M. showery; moon 
and stars bright. 

7 36 29*38 NW. — Sun and wind; very fine day; myr- 

tles in bud, and also jessamines ; great 
snow at HI P.M.; bright moon and 
stars. 

8 24 29*50 N — S. — Sim and hazy; fine sunny day; 

snow on ground ; clouds and moon. 

9 42 29*00 SEAV. — Snow still visible, but soon went 

off; very fine day; slight showers; 
clouds ; moon and stars ; cumuli, 

10 35 29*33 N.— Clear, clouds and wind; snow at 7^ 

A.M. ; very fine day ; great snow at 
6 P.M.; cloudy; ground and trees 
white with snow. 

11 24 29*73 W — S. — Clear sun-rise; snow on ground; 

very fine day. 

12 42 29*12 N — S.— Showery and windy; snow all 

disappeared; fine day; bright star-light. 
Moon, last quarter. 

13 51 29*72 AV. — Cloudy; very, fine day; star-light and 

windy; wanecloud. 

14 44 29*72 NW.W. — Clear, clouds and wind 5 very fine 

day; fine star-light, and windy. 

15 29 29*50 W. — Clear and cumulostratus; very fine 

day; star-light. 

A correspoiident will be happy to have, through the medium 
of The Philosophical Magazine, any particulars relating to tiie 
Meteorolite reported to have fallen last* autumn at Glastonbury. 
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MCTBOBiOLOaiCAL JOCRNAI. KEPT AT BOSTON, 
UNCOI.NSHIRB. 

[Hi* time of obsemtion, unless otherwise stated, is at 1 P.M.j 


n 

M 


Baro- 

meter. 

State of the Weadter and Mudificatioii 
of the Clouds. 

Oct. 15 

O/IYS. 

24 

55- 

30-30 

Fair 

16 

25 

58*5 

30*12 

Very fine 

17 

26 

54- 

29*90 

Fair 

18 

27 

53-5 

29‘90 

Ditto 

19 

28 

54-5 

29’85 

Ditto 

20 

new 

49- 

29-7 J 

Ditto 

Si 

1 

49* 

29-80 

Ditto 

S2 

2 

51' 

29-77 

Ditto 

S3 

3 

48* 

30-07 

Very fine 

S4 

4 

51- 

29-82 

Cloudy 

S5 

5 

50*5 

29*55 

Ditto 

S6 

6 

49' 

29-85 

Fine 

27 

7 

54-5 

29*87 

Fair 

S8 

8 

5l*s‘> 

29-80 

Showery 

29 

9 

s53' 

29*73 

Fair 

30 

10 

50* 

29-35 

Cloudy — rained heavy all night 

31 

11 

52- 

1 1 

29-37 

and till 10 A. Me 

Fine at noon 

Nov. 1 

IS 

48* 

29*40 

Cloudy — heavy fog all day; rlirie 

s 

13 

45- 

29*50 

frost at night 

Very fine — heavy rain in the even* 

3 

14 

43-5 

29*62 

Rain 

4 

15 

31* 1 

29*85 

Ditto j. 

Showery 

5 

full 

52- 

29*84 

6 

17 

50*5 

29*49 

Fair — ^rained hard in the evening 

7 

18 

58-5 

29*48 

Ditto — gale from N. W. 

8, 

IQ 

sy 

29*65 

Ditto — rime frost 

9 

20 

45- , 

28*95 

Ditto — rain in the evening 
Ditto— heavy gale from N. 

10 

21 

34* 

99*60 

11 

22 

35* 

29*75 

Very fine — A. M. a storm of isnow 

i 

12 

S3 

46- 

29*60 

and rain with gale from S. W. 
Fair 

13 

24 

53* 

29*75 

, ! 

Ditto — heavy rain at nigh|( 


Tile letter put of tbe month has been rery tempestooui with rarUble 
sstodfc Mucn oeni is stUI out in tltis neighboiirhood. 
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VtTBOBOIfOSICAI. TABLB> 

Bv M*» Ci^ir, 0 * ihe Strahd, 
Pbr Novemiet 1816. 


1 Munch. 

jf ' 

8-1 

CO*^ 

nnlume 

B 

S 

ter. 

li 

Height of 
the B^rom. 
Inches. 

Degrees ofprjr* 
ness by Leslie’s 
Hygrometer. 

'■ - s#,' 

Det, 47 

55 

57 

56 

29*50 

32 

*8 

53 

57 

49 

•57 

28 

29 

47 

36 

50 

•50 

31 

30 

50 

51 

50 

•30 

0 

^ 31 

50 

50 

49 

•21 

0 

1 

47 

54 

46 

•30 

27 


39 

48 

47 

•20 

0 

3 

47 

48 

40 

•41 

26 

4 

46 

51 

47 

•62 

0 

5 

48 

50 

48 

•58 

0 

6 

48 

49 

40 

•33 

21 

7 

36 

41 

32 

•32 

28 

8 

29 

38 

42 

•46 

16 

9 

43 

47 

40 

28*80 

24 

10 

35 

35 

32 

29-36 

21 

l\ 

26 

34 

42 

•40 

20 

‘ 12 

46 

49 

46 

•56 

24 

13 

46 

50 

45 

•62 

20 

14 

44 

47 

35 

•51 

27 

13 

27 

37 

31 

•48 

28 

16 

28 

40 

30 

•76 

15 

17 

31 

39 

37 

•95 


18 

42 

47 

40 

•72 

# 

19 

43 

47 

46 

•75 

ll. 

20 

46 

51 

45 

•91 

16 

21 

4) 

45 

39 

•76 

26 

22 

37 

38 

31 

•76 

28 

23 

29 

36 

28 

•80 

29 

24 

25 

30 

26 

•83 

30 

’'2a 

32 

39 

39 

•82 

0 

2C 

45 

44 

40 

•86 

0 


'■iti&wi 


Weather. 


Fair 

Showm 
[Fair 
Rain 
[Raui 
Fair 
Rain 
(Fair 
[Rain 
Rain 
Fair 
Fair 
iFair 
Fair 
Fair 

Fair,snow at night 
Fair, violent storm 
[in the riiglit 

[Fair 
Fair 
[Fair 
Cloudy 
Pair 

Showery 
Cloudy 
Fair 
Fair 
Fair 
iFsiir 
Fair 
[Cloudy 
Rain 

N.B. The Barometer’« height is taken at one o’cH^ck* 
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LXXXl. On the Physiology of VegetaUes. By.Mrst 
Agnes Ibbetson. 

To ‘Mr. Tilloch. 

Sib,— How exquisite is this foriuation! how perfect tliis 
scheme of plants! — Each day adds to the beauty of tfie system, to 
the exquisite development of the vegetable, and renders the plaa 
still more perfect, more impossible to be confuted, as every^gart 
exactly coincides. 

In iny last letter I showed that I was completely justified re- 
specting all 1 had written concerning the flowers and leaves form- / 
ing in the root; and mentioned that Sir Wm. Herschel had dottl^ 
me the honour to inspect and examine the specimens, aiid^,^ 
his assent to this (by far the most difficult part of the plan)? 

I then proved that the apparent flower consisted only of the 
pistil and corolla, and that a specimen having these, if thrown^, 
on a glass, would (from the line of life being cut) eject moistur^t. 
sufficient to continue the vegetable growth of the flowers as 
long as the juices remained ; and that I had known them con- ^ 
timie in moisture sufficient, for nearly a whole week. 

But I have now an additional fact of extreme importance to 
communicate to the public, which most admirably continues, 
nay, the foundation of the growth of plants, in a manner 

so complete^ and with a simplicity so exquisite^ as at once to 
declare the plan of its origin to proceed from God alone^^or no 
human sagacity could have devised or suggested it. Before I 
began my promised dissection of the buds, it occurred to me 
(being the usi^al season in which to do it) to examine thi^aeeds, 
and see whether they could at ail contribute to the showtjQg the 
flowers. But I had so carefully dissected them before, that I 
despaired : but th^e is certainly a progressive line in my dis- 
coveries over whi<^J[ have no power. Words will not do justice 
to my astonishmenj||at finding that all the interior of the seed 
(surrounding the emnyo) is filled up either by bladders, which 
each contain a separate gervi tied together with ah extremely fine 
line of life, or branches of very diminutive size running ajt over 
the interior of the seed, the embryo excepted. See fig. 1. Ptoe 
No. 4, [Plate V.] a diminutive specimen of the part of the llean 
surrounding the embryo. Fig. 2, the seed of the metou 'after 
fqictification. Tig. 3, the seed of the buckwheat. 4, the 
fnierior of the large pea, a specimen surrounding the embryo 
beforr fructification. ,Tbis discovery led me to consider and to 
’ Vol, 48, No* 224, Dec. 1816. C c ' conjecture, 
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conjecture, whether I should not find also a germ in the heart 
of fflcA, seed' .while in the roo/, and mounting the alburnum ves- 
sel ? 'since it must probably be in the former the seed would fiHt 
take its shoot* But fancying that this must be a very difficult 
matter to see, from its extreme minuteness, I prepared ihy solar 
microscope with all its powers, and picked out the most oily of 
thejSr^, as well as a specimen of the largest heart of the 
the first in the Pimn rvlra^ the seeds of which are remarkably 
clear and full of bark Juice ; the second in the Cactus^ which 
seed has an excessive large heart: and choosing a very sunny day, 
f at length discovered the germ, not only in the heart of the fir- 
seed while in the root, and in the alburnum ; but more obscurely 
ill the Cactus* The former, indeed, was very plain in six se- 
parate hearts, which I placed in one field of view. 1 perceived 
lint only the germ to each, but tlie same species of root, or jelly- 
like matter^ If ore found attached to the beginning sprout of 
the weed, and imitated in the buckwheat, (fig. 8,) which ap- 
pears also in the heart of the fir, (fig. 5.) 

I’he regular process, therefore, seems to be — that the heart of 
the seed mounts witli its germ from tli^ root, where it takes it 
ill, into the seed-t;me/, and proves itself to be the seed not only 
by my being able to trace it through its whole progress to fructi- 
fication, but by having the same germ in the heart it afterwards 
displays spreading from the primordial branch all around the 
embryo, after the seed is fructified ; and thus, when the seed is 
fit to place in the ground, it is not only the embryo that is pre- 
pared to throw up its shoot, but the female flower is also fitted 
for its increase, and fixes, by means of the various germs in the 
seed, the-^beginiiing stripe for each line in the wood, (which I 
showed in iny last letter,) and* serves as a commencement also 
of fiow^4he next year, in each flower-bud. The flower there- 
fore, that is the cor and pericarp, is continued from plant to 
pjant^ while the male Is renewed and reproduced yearly in 
every tree. This accounts for the bark and pollen in a graft 
never joining, while every other part is strictkij^ssimilated. This 
proves also that I was right in saying that tp^^itripes of flowers 
in the ivood were formed not the yeardh^.jappear at the ex- 
terior of the plant, but the preceding: indeed the appearance of 
itnii^wp h so dissimilar not only in form and size, but in situa- 
te alio, that it is impossible to take them for each other; the 
tieiiig. simply in stripes, but those which are to open the 
prcii^t ye^both in trees and herbaceous plants, are discovered 
not o^Mrger, but in all sorts of festoons^ wreaths^ and bou» 
making the richest and most beautiful patterns. 

^ Tbw I may be now said to have brought the history of the 

• foundation 
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foundation of vegetable life to some degree of regularity and per- 
fection. The germ which surrounds the errtbrjo cannot grow 
till after iructifteation, because the surrounding part of the heart 
does not grow or increase till then ; but there appears a little 
germ round the vacancy in the heart below the branch frotti 
which it seenisS to shoal: these germs always remain white^ which 
is probably the cause of their hot being before noticed; for there 
is such a confusion of richness (if I may so* call it) as to render it 
extremely difficult at first to distinguish or discnmhiateeack 
parate ingredient; and i have several times, in drawing the root of 
X\\Bjrum more than twelve years ago, been astonished with seeing 
flowers, leaves, branches, and seeds in quantities ; and though 1 
drew it exactly as it appeared, I was too prejmiieed then to be- 
lieve what I sau) --I could not then credit that the received 
opinions could be so very far removed from truth. Now I ven- 
ture to trust my eyes, though still with proper diffidence I hope. 
1 have $ince found that in wet plants, in a dried spechuen of the 
(trurn> rootj anil in the grasses, f can very plainly see tlie shoot 
in the heart of the seed, while in the root^ with less powers than 
the solar microscope ; nay, with ratlier low ones of the com- 
pound : yet it certaiuly requires good eyes, and the having (as 
Sir William Herscliel calls it) learned to see, to view it in all 
its surrounding parts : — yt old as he is, so perfect are his eyes 
that I am sure he would see it with even lower powers^ for so 
formed are his eyes by custom, so fitted for the purpose of 
glasses, that they even now far exceed those of a young person. 

I shall now give a sketch of the whole process, timt I may be 
thoroughly coinprchencled — i)egging fmrdon for repetitions that, 
in so new a case, can hardly be avoided, witliout daiigef mis- 
conceptions. 

When tlie seed is first formed in the extremity of the^adicle, 
it soon (from powder) changes to ballsy tied together by a line of 
life : for it is the collecting of this powder, and its attraction for 
the twe^ which is probably the first cause of its aggregating. 
The fliwers then,^lnch had spreaii from the first old seed, run 
down into the thread roots ami enier the ratlicle just where it 
is fastened to the root ; and it must be tijerk that each 
of the seed takes in its grrm and fi-male. A curious specU 
men which I dissected last ycor, but could not then comprehends 
proves Mii;— it was a fresh grown radicle of the /riv. 1 make 
it a mle to imitate exactly the pattern specimen (whethet I un- 
derstand it or not), f left it therefore, assured that NattSre would 
explain it to my satisfaction at some future time; wl^h it has 
vow done (see fig. 6, *AA), where the powder first ferms into 
seeds : it is in this plant of a pink colour, which makes it easily 
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distinguished.^ SB, where the powder forms into balls, still co* 
hurtd* CC, where the female or flower flrst enters the radicle 
from the root and old seed, and breaking off into shoots or sepa- 
rate germs they are drawn within the seeds. DD,?,n part where 
the pollen appears to be eollected The ball when first formed 
at AA, then consists of the heart of the seed only, composed of 
an empty bladder, and a shoot be]ow> it ; the vacuum is the 
pnrt of the corculum which is first filled up, when the heart is 
fructified, and brought from the root; and the shoot is certainly 
the origin of the primordial branch, Which reaches down from 
under the layers which form the embryo, and which when the 
embryo is cdmpleted runs under, to spread all over the interior 
surrounding part. When the seed is once fixed in the earth, it 
serves as a basis for the stripes of flowers in the wood, and as a 
commencement of those which entered the radicle"*^. But when 
the new^formed seeds are thus finished, they rise from the root, 
pass through the alburnum ; it is then the flowers of the pre- 
ceding year that enter the Jlouer-bud. It is the festoons and 
bouquets that are alone forward enough to complete Mm- 
selveSj and rise up by the simple growth "of their several pedun^- 
cles, and burst into light and beauty. No tree, therefore, could 
flowef the ^rst year ; and in annual and herbaceous plants, sea^ 
sons must stand in lieu of years. It is by means of the com- 
parison of one part of the formation of plants we must 
judge of (mother. This is curiously exemplified in another case, 
as in the cabbage and many vegetables, whose yearly row of 
wood (instead of increasing each year) forms a new specimen 
each season. This may be the same with the stripes and bou- 
quets. Besides, in quicker-growing plants I much doubt whether 
this arrangement is not wholly managed by climate ; at any 
rate the^male flower as v/ell as the line of life is the prolonga- 
tion of vital, power ; and the quantity of matter 1 have seen 
flow into the seeds at the time of the corolla passing off, and 
which I have often mentioned with astonishment, is now most 
admirably accounted for, as most probably forming the innume- 
rable new shoots of flowers in each separate bladder, surrounding 
the embryo of the seeds just fructified. Vegetables as well as 
animal bodies can convert the juices of the atmosphere into 
their liwa substance, and thus augment the number of their 
component particles. This operation is certainly as constant as 

* Thill iadceci may be another reason why the seed is so long attached 
to (hci^nhryo and growing plant, not being severed by Nature till the 
fixed its stripes in the wood of the, new tree, and till the flowers . 
into the new radicles to enter the' ifew^made seeds.— What 
exoiiiw.eoatrivance ! what admirable iuvention ! 

the 
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the ejcertion of that force by which they resist putrescence; for 
the absorption of atmospheric matter, its conversion into nutri- 
tive fluid, and the transixiMon of thosis; juices of tlie body, is in 
vegetables effected by a constant absorption of the external sur- 
face. And in plants which increase indefinitely (for though I 
have been able to trace the stoppage of the yearly row« of wood, 
yet 1 never have seen the yearly shoot mm)^ they do not, like 
the animal body, lose on one side what they gain on the other. 
Still the internal parts change their condition : it is true the old 
and useless parts are thrown out, as I have shown in the new 
formed bark and wood; but the quantity of wood is still renewed 
in the new shoot each season, and the extension of the tree is 
increased, and increases in this way as long as life endures ; 
though in extreme old age it generally hses^ by wind and ac- 
cidents, on the north and east sides what it gains by new shoots 
in the south and west. 

However feeble and minute the parts of an embryo may be, 
we can certainly, in vegetables, trace it nearer the beginning of 
life than in animals: still it has its origin in the parent tree; 
still it takes its line of life and female flower from the original 
seed, and from them receives its vital impulse; both have parti- 
cipated in the existence of other living beings, and exercised 
the functions themselves. Thus then the line of life and the fe- 
male germ are the parts which mure particularly support and 
corivey life in the vegetable^ and continue invariably from plant 
to plant; and, like all organized beings, are produced by genera- 
tion, grow by nutrition, and are destroyed by decomposition, 

I have noticed that at fig. (), DD had the appearance of 
pollen between the seeds, being exactly like that which shows 
itself ill the alburnum. There is still something obscure in the 
first growth of this powder, as I have never yet been able to say 

I saw it growf^ as I liave certainly and most truly done the * 
seeds and flowers. Therefore there is something more to be dis- 
covered in this part: all that shows it parsing into the seed* 
vessel and into the stamen^ is as complete as mvesngation can 
make if ; "but its first forming is defective : it is in the first shoot- 
ing of the germ of a tree from its seo.d this must be sougkty 
and probably its beginning may be traced in one of the inner 
folds of the radicle, both in the tap root and side roots. It will 
appear inicdmmonly stupid that, taking up a fiesii tree every 
week or less, for four years together, I should not have traced 
all it contains. But I know not how it is, I never call litfend 
to more than one subject at a time ; and tlien all that m%y ap- 
pear, besides the matter sought at that moment, is a deml letter 
to me* This is intolerably foolish ; — still, perhaps, it causes 
me, by confining my attention, to fix it more completely on the 
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object of my stud[\% and er.ables me to investigate more deeply. 
It certainly, however, makes my progress slower:— -but I have 
'been, rather acmsed ii doing too mvch^ than too Utile $ though 
I do not know how that can be the case, unless 1 have done 
carelessly and ill what I perform or discover. 

Perhaps the next thing necessary to the ol)taitung a thorough 
knowledge of the forfuation of ]>lants, and to comprehend their 
real physical nature^ is to establish as exact an idea of the situa^ 
turn they hold in the animal and in the ivanmale world as 
possible. I have already done this in some measure; but. I still 
think a much more discriniinatiug picture may be presented,— 
that by drawing the limits that in vegetables catinot be passed, 
and by fixing the boundaiy lines of such a being as a vegctal)le 
really is, will at once coriect all those false ideas we are per- 
petually introducing, though so foreign to its very naiine. 

For example : As a plant has no brain, no nerves, or spine, no 
heart, it can have no voluntary mothm ; it can be moved by its 
muscles only^ that n, by that vis ins'ita it most truly possesses; it 
can therefore have no sensati(»n, no feeling, for sensation and vo- 
luntary motion coincide ; nor, when compared with inanimate 
matter, can it be moved, as that is, by the introduction of ca- 
loric, by some mechanical agent separating its parts, or some 
chemical agent altering its eomhinatioiis. 

If therefore a motion is perceived in a vegetable, it cannot be 
attributed to its air or its juices^ to which it is but too commonly 
referred^ without considering that such 7uotnm belongs not to 
its nature: but the cause must he sought in that which is ava^ 
logons to its format which aurecs with and appertains to its Uj'e. 
—Nor can the j\iices of the 'vegetable be said to arcultife^ since 
that is against the laws estalilishcd for that species of being ; 
no animal or being having a circulation that is not possessed of a 
single hearty through which the whole mass of blood can pass, 
and in which it may be said to centre. Nor can tla* juices of any 
animal or being be said to circulate^ where its juices are taken 
in or respired throughout the u lwle of their surface. Plants 
respire by means of their hairs ; — many insects by 77er/r/y the 
same cause. “ No aninial,’’ says Cuvier, ‘‘ respires hy a par^ 
ticulnr orgffw, except those which have a real circulation ; be- 
caitse in them the blood coming from one common source, the 
he^t, to which it returns, the vessels that contain it aiti so dis- 
p^^d, it cannot arrive at the other parts till it has passed 
tftmugh the lungs.” I'his of course cannot take place in vege^- 
icif^les, that have no heart ; nor is there; |my place in plants^ at 
nit analogous to that part. 1 have before given innumerable 
other reasons why this circulation (on which Mr. Knight so in- 
sists) is intpossihle; and the late discoveries make it still more 

so. 
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so. Nor can perspiration , be more incompatible to the form 
and very nature of a vegetable. No cold-blooded animal per- 
spireSf and plants may be considered in tins light : a being whose 
juices never rise 10 or 13® above atmospheric heat, and whose 
blood, and that for a very short time), rarely dei^iates from it, 
may be called a cold-blooded being; and can ncNcr require that 
perspiration necessary to cool and regulate the heat of the sy^ 
Intern. The uses of perspiration are to fice the blood from its 
redundant water, — an operation ceitainly cannot re- 

quire, -^and to expel from the body those particles which by re- 
vpeated circulation have become acrimomous. Now 1 have shown 
before that plants have no circulation, of course they recjinre 
not this reduction. 

But before 1 close this letter, I must add, that I have had 
fresh proofe of the growth of the flowers on the glass; cutting 
seeds both before and after impregnation. The flowers (when 
the piece of the seed has been left on the glass) have spread in 
almost every instance entirely all round it, — in one specimen at 
more than a quarter of an inch distance, in various patterns ; and 
that in two of the fir seeds, taken from the rooty patterns have 
been prolonged evidently from the corculum of the seed. {See 
fig. 7. and fig. 8.) 

But I shall no further extend this letter, but leave to the 
opinion of my readers and botanists in general, whether the 
foundation of botany is not now so thoroughly delineated, that, 
without repeating every circumstance before discovered, I may 
without further prelude dedicate my future lime to the consi- 
deration of tlie detail (d vegetables, till f shall be able to lay the 
whole in one regular picture before the p\iblic, which I live 
but in the hopes of doing. Every link of th? chain is now com- 
plete, every division filled up. This last discovery finishes the 
foundation, and renders it as perfect as huiimn delineation ad- 
mits, and as constant dissection and extreme labour will allow/ 

I am, sir, 

^ Your obliged humble servant, 

Exeter, Nov. 2, 1816. AgnKS IbBKTSOK. 

Description of the Plate Nb.4, [see PI. V,] 

Fig. 1 . A diminutive specimen of the part of the beau sur- 
rounding the embryo. 

Fig^ 2. The seed of the melon just after fructification* 

Fig. 3. The seed of the buckwheat taken round tl\e embryo. 

Fig. 4. The interior of the large pea, a small specimen, pre- 
ceding fructificatipn*/ 

Fig. 5. Specimens of the heart of the fir secd^ now round, 
though afterwards a long oval; taken while in tM root, before 
C c 4 ^ "thejt,^ 
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they enter the atburnum. , .may be compared wHh the 
sc^d it ia fii^dii^covered iii the seedrve^l| and will give 
positi^ proof tha^t it was ^ in rjpot^ ^ce the same 
fihodjt wi)t be discovered in both. 

Fig. 6. . The radicle of the Trh. 

Fig. 7 and 8. Heart of the' seed of the fir when divided, 
throwing out its germ or flower, and growing on the glass : it is 
impossible in this part to draw the flowers small enough to imi-* 
tate even the magnified specimens. 


LXXXII. On the Origin of the Atomic Theory. By William 
Higgins, £59. 

[Concluded from p. S71.] 

The next subject which the Doctor introduces, after giving my 
theory to Dalton, relates to the doctrine of Volumes discovered as 
he tells us by M. Gay Lussac, and published in the year 1 801). He 
found ^^that they follow a very simple law in tlieir^omhinationsj 
that one volume of one gas always unites either with one volume 
of another gas, or with two volumes, or with three volumes.^' 
He then adduces a few examples to support tins law. 

Gay Lussac also showed that the diminution of volume which 
takes place on the combination of these gases, follows as sim- 
ple a law as the volumes in which they combine. In nitrous 
gas the oxygen and azote undergo no condensation : accordingly 
the specific gravity of nitrous gas is the mean between that of 
oxygen and azote. Frequently one of the two gases retains its 
hulk unaltered, while the other totally disappears."' 

This curious Jaw discovered by Gay Lussac, when coupled 
with the doctrine of Mr. Dalton, shows us, that there exists a 
very simple relation between the weight of the atoms and the 
bulk of the gaseous bodies. Accordingly, the weiclit of the 
atoms of these bodies may be deduced with sufficient accuracy 
from their specific gravity. This method was employed both 
by Siir H. Davy and Dr. Wollaston." 

" The theory of volumes of Gay Lussac was published after 
Dalton^s Atomic Theory, therefore the latter could derive no 
advantage from it. Now the doctrine of the proportions in 
which particles unite to particles, or atoms to atoms, could only 
be deduced from a previous knowledge of the specific gravity of 
simple gases and of their compoumls in the gaseous state, and 
of the* proportions in which they unite volume to volume. The 
whdle of my Atomic System was founded ^ those principles, 
and without preliminary knowledge I c^ld.not advance a 

single 
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single step. The Doctor ^cknoivlcdgeS) in the Rumhertrf hit 
Annals of Pfaitosophy for l@ld^^at I artiteqttted 

Gay Liissac’s tiieory of volumeft i^tP'hat aioon! yet the Dpctor 
never mentioned my name in the whole history of the Atoink: 
Theory. This last circumstance shows a personal and rooted 
prejudice. It manifests in the most decisive manner a deter* 
mined and wilful neglect, or rather suppression of previous U’- 
bours. 

The specific gravities of the different gases^ known when I firsjfc 
wrote^i were ascertained. I'herc were very few added to them 
since. 

The proportions in wlitch they were capable of uniting in 
volumes were also known. 

It was very well known that one volume of oxygen required 
two volumes of hydrogen to constitute water ; and I had shown 
that the one and two volumes contained the same number of 
ultimate divisions, and that the difference of the specific gravity 
of those^gases depended on the size of their respective particles, 
making an allowance for the more expanded state of the hydro- 
gen gas. From this statement the weight of the atom of water 
was rendered very obvious. 

The proportion in which oxygen and sulphuretted hydrogen, 
properly prepared, united iu volumes, was also given. 

It was stated, that oxygen does not contract by union with 
sulphur in any considerable degree, so as to produce sulphurous 
acid gas, and that this gas is nearly double the weight of the 
oxygen : hence it was inferred that an atom of sulphurous acid 
consisted of one ultimate particle of oxygen, and an ultimate 
particle of sulphur of the same weight. The quantity of oxy- 
gen consumed in saturating the sulphuretted hydrogen, gave on 
the above principles the relative number of the particles of hy*» 
drogen and suljihur in this compound gas. 

It was very well ascertained long since by many chemists, that 
the gaseous oxide of azote contains one volume of azote and 
half a volume of oxygen; and I have shown that the particles of 
azote in this gas are-united to a single particle of oxygen; con- 
sequently the half measure of oxygen contains as many divisions 
as a full measure of azote : and as the difference of the specific 
gravity of these gases is very small, we may infer that an ultimate 
particle of azote is nearly twice as heavy as that of oxygen*. 

* The difference between the weights of an ultimate particle of azote 
and oxygen was stated by me for the first time in iny Atomic Theory. 
Dr. Thomson says, in the article under our consideration, that ethers ndade 
the same remark, without alluding to me. It might be the cailf; Jbut I hpve 
not been able to trace it out; 1 shall always give full eredk to the Doctor 
when be quotes the passage on what lie asserts. 
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gaa is mv^ ^lore cond^ed than its constituent gases, 
and its specific jg^vity is in ptt){io]fliim to tha degree of con- 
dettsation*. 

NUi^iniS gnSf whose atcnns contaitt one of azote and two of 
mygen^ is ifiuch lighter than gaseous oxide. This struck me 
very much while writing my Comparative VieWf and in that 
Work I attributed it to the size of the calorific atmospheres which 
sur^'ouiided its atoms* This gas consists of equal volumes of its 
constituent gases. 

fstitrOus gas and oxygen gas unite . in the proportion of two 
of the former to one of the latter to form red nitrous acid, which 
contains one of azote and three of oxygen.. Thi^s .proves that 
there are as many divisions or ultimate particles iii the one volume 
of oxygen as there are atoms in the two volumes of nitrous gas. 
This gives the weight of an atom of iiitrrous acid. 

When’ I wrote, I was well Acquainted with the volumes in 
which carburetted hydrogen and oxygen united, viz. carlniretted 
hydrogen 5*5 and oxygen 7*5; the quantity of this oxygen that 
was expe|;idcd by the hydrogen of the gas was at^certained, and 
the remamder was found in the carbonic acid gas tbrmed. Cor- 
rect deductions were drawn from this experiment, viz. that car- 
bon unites to two portions of oxygen. It was also ascertained 
that there were different kinds of carburetted hydrogen, and that 
they required different quantities of oxygen to saturate them^. 
The volumes in which azote and hydrogen united were ascer- 
tained by Dr. Austin and Berthollet, and the degree of their 
condensation were well known. 

The volumes in which ammouiacal gas and muriatic acid gas, 
ammoniacal gas and sulphurous acid gas, aiiimoniacal gas and 
carbonic acid gas, unite so as to saturate each other, were well 
knowtl to me and to a few more in England, before 1 published 
on the subject of chemistry. 

From the foregoing facts it is dear that there was nothing 
fiew 1ft Gay Lussac’s important discovery of his theory ofvolumeSy 
as tlte Doctor is pleased to call it. If he could give it to his 
friend Daltii>% he would not transfer it to a foreigner, — a fo- 
reigner no doubt of considerable celebrity in chemical science. 

. in this history of the Atomic Theory, the Doctor states that 
the cHebrated Berzelius, having compared the quantity of oxy- 
gen tn the base of a salt with the oxygen of its acid, found that 
always bore a simple relation to each other. “ They were 
either equal, or the oxygen in the acid was twice as much as that 
in the^^bose, or thrice as much, or four times as much, &e. If 

* See Dr. Hi|l%ins*s £xperbl>ents aod Observations on Acetous Acid, &c. 
printed in 389. T studied with the Doctor at this time, and as- 

sisted ill makiffg ail the experiments contained in that work. 
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the acid contained twice as fimcb p^gen os the base^ tfUs lyas 
a proof that'^the acid conUified twotyatomaio# oxygen ) if Jt cp^ 
taiued thrice ds nuich, it contained three atoim of oxygen t and 
so on. Thu^ in the sulphates the sulphimc acid contains three 
times as much oxygen as tte quantity of hase which it saturates. 
Hence we infer that sulphuric acid is a compound of one atom 
of sulphur and three atoms of oxygen. In the sulphites the acid 
contains twice as much as tlie base which it saturates. Hence 
we infer that sulphurous acid is composed of one atom of suU 
phiu* and two atoms of oxygen/' 

This is A singular mode of ascertaining the quantity of oxygen 
in the sulphuric and- sulphurous achls. 

I liave prG\'ed, in my Comparative View, that sulphuric acid 
consists of one ultimate particle of sulphur and two of oxygen 5 
and that sulphurous acid consists of one and one of its con- 
stituents. ; ' * 

I have also ascertained that a fresh-made solution of sulphate 
of iron contains in the molecule one ultimate particle of iron, 
three ultimate particles of oxygen, and one of sulphur, and that 
oiie-third of the oxygen was supplied by the water* 

I will quote the following lines, taken from my Cimparaiive 
ViiW^ on this subject*. 

When potash in solution is poured into a solution of sul- 
phate of iron, immediate decomposition takes place, sulphate 
of potash is formed, and the iron is disengaged of a darkish bine 
colour, united with one-third the quantity of oxygen necessary 
to its perfect oxidation t* The iroiv could not receive this oxy- 
ger* from the sulphuric acid being found united to tlie alkali 
in its perfect state, otherwise we should obtain a sulphite of 
potash.’^ 

When the solution of sulphate of iron is exposed to atmo- 
splieric air it attracts oxygen, and acquires a yellowish-brown 
colour. This oxygen must unite to the iron, the sulphuric aciid 
having no affinity whatever to oxygen. During^ this process a 
yellow oxide is thrown doum, which 1 thought at^ the time 1 
wrote iny Comparative View was occasioned by an union of car- 
bonic acid to a portion of the oxide, in consequence of the weak 
affinity of the dentoxide of iron to the sulphuric acid, Laiso 
supposed that the acid of the oxide deposited must have, been 
in a free state in the solution of the sulphate, particularly ife the 
sulphate exposed to the operation was as neutral as a iolutinn 
of a metal in an acid could be made. 

But on inquiring into this affair more closely, I found that the 

* See my Atomic* theory, pages 70 and 71. 

t At that perirxl <1788)1 thout;lit there were three oxides of iron; no- 
thing ii.*is occurred since to induce me to alter my o^nion. ^ 

* oxysulphate, 
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oxy»itt^hate^ afttr the depostirm of the oxidc^ remained as satu« 
rated as the fre^i^tnade eulptmte itself previous to the change. 
From the forcing circumstance^ it is probable that a molecule 
of sulphate of iron consists of an atom of peroxide and an atom 
of acid, and that the proportions of its constituent elements are 
three of oxygen, one of iron, and one of sulphur ; and that a mole- 
cule of ox^uiphate consists of an atom of deutoxide of iron and 
t1ve,aloms of sulphuric acid; consequently its constituent dements 
are four payticles of oxygen, one of iron, and two of sulphur. 
The foregoing facts do not clash with Berzelius’s hypothesis of 
the proportioiis of oxide in the base and acid of saline substance.^. 
This yellow oxide dissolves in sulphuric acid diluted with a small 
quantity of water in a moderate heat, and no effervescence takes 
placej which proves that the yellow colour of the oxide of iron 
is not occasioned by carbonic acid. This subject deserves more 
attention and stricter investigation. The brown solution pr oxy* 
sulphate of iron possesses some properties different from the sul- 
phate, it is no longer crystalHzable, and when evaporated to dry- 
ness the mass is deliquescent. 

I observed in ray Comparative Fiew^ that during the solution 
of metals in nitrous acid they arc first oxidized at the expense 
of a portion of the acid itself, and that this oxide is held in so- 
lution by nitrous acid, which is formed by a peculiar play of af- 
finities during the chemical action of the ultimate particles of the 
materials on each other, while at the same time nitrous gas is 
evolved. The atomical demonstrations given on this subject in 
my Comparative Vteiv^ page 138, or page 126 in my Atomic 
Theory, are worthy the attention of chemical readers. 

1 estimated this acid in metallic solutions to contain three of 
oxygen, and the metallic base two. When a solution of potash 
is poured into a solution of a metallic nitrate, it takes the acid 
with one-half the oxygen from the metal, and the nitrate of pot- 
ash thus formed, consists of the straw-coloured nitrous acid and 
the alkaline ba^. 

Other curious facts, which I noticed in my Comparative View, 
m this subject, are worth relating here. ‘‘ When iron is intro'* 
duced into nitric acid diluted with sixteen times its bulk of wa- 
ter it is ^wly dissolved, and azote instead of nitrous gas is dis- 
engaged* Iron, is dissolved in sulphurous acid, and there is no 
hydrogen disengaged ; if nitric acid be dropped in, the sul- 
phunms acid is disengaged, and the nitric acid unites to the iron 
without decomposition of any part of it, for no nitrons gas is 
evolved*.’’ These facts are accounted for on the atomic princi- 
ple* laxtev fact proves that the atom of nitric acid united 

* pages 127, 128, and 120, of Atomic Tlicory* 

* in 
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in iofo to the ultimate particle of the iron, which afforded it at 
once oxygen of calcination and acid of solution. Tins is a proof 
that a molecule of nitrate of iron consists of five ultimate par- 
ticles of oxygen, one of azote, and one of iron : or the quantity 
of oxygen might be estimated higher, if we suppose that the par* 
tide of iron was supplied with one particle of oxygen at the ex- 
pense of a portion of the sulphurous acid during the solution. 

This 1 am indined to believe is the case, from the quantity 
of sulphur disengaged in the operation. The solution of nitrate 
of iron when exposed to the air is affected like the sulphate of 
iron ; it acquires a brownish yellow colour, and a copious yellow 
oxide is deposited. 

The red oxide of mercury is dissolved by nitric acid without 
decomposition of any part of the latter, and the molecule must 
contain seven of oxygen. These facts do not agree with Berze- 
lius’s doctrine of the relative proportions of oxygen in the bases 
and acids of saline bodies. 

It was my opinion at the early period in which I brought 
forward the Atomic I'heory, that an ultimate atom of a metallic 
oxide and an ultimate atom of an acid unite chemically, and that 
these were their definite proportions. 1 am still inclined to 
think that it is the case, with some exceptions, a few of which 
are adduced above : yet it would not be contrary to the laws which 
I established that atoms should unite 1 and 2, like the ultimate 
particles of elementary matter. We ktiow that sulphate of 
potash will unite with two doses of sulphuric acid, that potash 
will unite with two portions of acid of tartar, that potash will 
also unite to two doses of oxalic acid, although the second dose 
is so strongly attached in the above salts, that nothing but che- 
mical means will separate them : yet it appears to me that it is 
not a chtMiiical union, particularly as those saline substances have 
an acid taste. It is probably a kind of intermediate influence, 
somewhat similar to vvliat exists between saline substances ana 
water, or sugar and water, and gases and water, or alcoliol and 
w'ater ; and the union which takes place between two neutral 
salts is of a similar nature. 

The supposition that two atoms of one substance will unite to 
three atoms of another substance is contrary to the laws of the 
Atomic System, as I have shown in my Comparative Ftem, so 
far as relates to the combinations of the ultimate particles iX 
elementary matter ; and 1 should imagine that the same law ex* 
tends to the combination of atoms, for atoms are^ as distinct or 
insulated from each other, as particles. Therefore I am inclined 
to differ frotn t\\e calci^dation of Dr. Thomson, that according to 
the analysis of Berz^iiiS of the sulphate of iron, it of 

two atoms of acid and three of oxide. Now otfC atom of the 

• add 
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acid unites tot>ne atom of a?nde j the second atoin of acid will 
attach itself to another atom of oxide, so as to form two distinct 
molecules; — h the other atom to be disposed of ? It cannot 
divide itself between the two molecules ; therefore there must he 
an error in llie analysis or imthe calculation, or perhaps in both. 
An atom of acid can no more unite to two atoms of its base, 
than a particle of oxygen can unite to two particles of azote, or 
to two particles of hydrogen, although an atom of the base may 
unite to two atoms of acid. 

But to return to the history. After the preceding historical 
sketch,^^ continues the Doctor, which we thought necessary in 
order to do justice to all parties concerned in this important 
branch of chemistry, we shall proceed to lay the Atomic Theory 
with the proofs in support of it before our readers The 
Doctor then proceeds to give the outliije’s of the Atomic Theory; 
in which it is needless to follow him, for it is a reiteration of my 
own doctrine, the outlines of which i have given above. 

The Doctor concludes his article by giving tables, 

K Of the weight of the ultimate divisions of elementary 
bodies. 

2« Of atoms, and the number of ultimate particles they con^ 
tain. 

3. Of molecules of three elements, sucli as those of the vege- 
table acids. This is taken from the analyses of Berzelius. Next 
come the hydrates, and after them the whole tribe of saline bodies, 
ail weighed, and the number of their elementary particles ascer- 
tained. His.,.jsstiaiate is taken from the analy>es of difterent 
chemists, blit principally from those of Gay Lussac, Thenar J, 
and Berzelius. Thus the Doctor has weighed aimost all the 
different kinds of ultimate pamdes, atoms and molecules, which 
Uie surface of the gldbe affords. What is to become of Dalton, 
for. he has not left him a single atom ? It was very unkind to 
take from a mau^what he discovered himself; and if Dalton had 
not jgiven ready made to tlie Doctor, how could he weigh 

* 1 felt the the Atomic Theoiy in niy investigation 

of the doctrines already alluded tp, and it was on 

that ocmip^lp^ necessity gave it birth in m'y mind. 

Berzelim^alted himself of the lights this doctrine afforded, 
iin hU analy^ of saline substances and vegetable materials; vet 
any part of the doctrine as his own. 

J Dalton, in his work, claims the whole of it in the iden- 

' ' * . 

♦ Ill# reader, iki doubt, with a niodcraniekfl^ of chemical knowledce, 
wilf be able to judge,Trom tbe short sketch have given, of tlie kind 

of justieehe has dmie ^ioialtperfom tonceme^P 
% 
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tical form in which it originally appeared, except that of chan- 
ging my diagrams into symbols, and leaving out the numbers in 
my diagrams, the importance of which was already explained. . 
This omission was, no doubt, in order to disguise ; and the same 
omission is still continued for the same purpose. It is much to 
be lamented that this beautiful doctrine should be luiitilated of 
its best feature, in order to conceal the marks by which its right- 
ful possessor might have laid claim to his prpperty. During 
my investigations in my Camparaiiue View^ I could accomplish 
nothing of any consequence without a knowledge of these relative 
forces. In short, they must be restored to the science, in spite of 
all interested attempts at their suppression. 

Dr. Thomson steps forward as the advocate of Mr, Dalton, 
while he himself stands trembling and silent at the bar of justice. 
Unfortunately for the Doctor, he embarked in a very unjust cause 
which wmII never afford liiin credit, but draw on him the disap- 
probation of every friend to justice and liberality. 

What prevented Mr. Dalton himself from coming forward in 
his own defence, when Sir H. Davy, very honourably, first an- 
nounced to the chemical world that 1 was the original author of 
the yltomic Theory^ or when I published my Atomic Theory in 
18)4, which claimed that doctrine; or when Dr.Crean, of Boston 
in England, took notice of it in the Philosophical Magazine, 
some time before the above w^orfc was written ? 

The Doctor in defence of his friend, in his Annals of Philoso- 
phy, asserts many things which he could not substantiate ; and 
when he found that Dalton must renounce his pretensions to 
the Atomic Theory, or that of definite proportions, he endea- 
vours to tear it in pieces, and to divide it between Bergman, 
Black, Cullen, Fordyce, and the EucydopSdte MBthodiyue. 

It w'as incumbent on the Doctor to produce extracts from 
those authors, in order to prove his positions. This no doubt 
he would have done very readily were it in his power. 

But in the above distribution he takes care to re^serve a rem- 
nant for his friend Dalton ; that is, the weighing of atoms and 
molecules which I cut out for him, with the due proportions of 
their respective elements. 

The Doctor takes great pains, vol. iv. p. 54, of hia Annals of 
Philosophy, to show that my Comparative View was very little 
known or read. The following arc his observations, in his own 
words: As far as I have had an opportunity of judging, 

Higgins’s Cornparutive View was very little known to chgmista 
in general, till Sir H. Davy published his note, claiming for it 
the discovery of the Atcpic Theory. I m}-self met wiilh a copy 
of it by accident in I never ipet With a single person in 

Edinburgh wlio had read it; nor were any of the London che- 

, misl8« 



4l6 On ike Origin'qf ike Atomic Theory » 

niists^as far as m^knd\dedgjegQ€S, acquainted wth it, before 
Higgins pointed it out to Sir H. Davy as containing the outline 
of the Atomic Theory.” 

I will nou^ pass over part of the quotation, and come to the 
conclusion of it. 

** For my own part, as 1 have ’already said, I met with a copy 
of the book by accident, in the year 179S, when I was a student 
at tile University of iBdinburgh ; I read it at tiW time in a cur- 
sory manner, and never looked at jt again tillfcavy^s note 

r eared. I then read it again; and told Davy at the tip’iorical 
could not find the Atomic Theory in it. I pur J^Jeessary in 
soon afterwards both* to Dr. Henry and ui this important 
of them assured me they never* saw ^^^0 lay the Atomic Theory 
Now Dr. Henry published bv^ before our readeirs The 
long before Dalton laid hfdd outlines of the Atomic Theory; 
from my Omipamilve him, for it is a reiteration of my 

of his book. ^ fiiven above. 

The same (luotatiou is given in his fiftli of the'gjgnc 

work, published in 1805, page'1(>.‘l. In short^^he quoic^rmni 
my Comparative View in every work of his tlvai^l have seen.^’y 
How will the Doctor get over this what could be his bfotive 
to advance such an erroneous statement ? It was evidently' to 
defend Dalton against the suspicion of plagiarism : for ho was 
atvare, if Henry, shptfld be known to be acquainted with the 
w’ork, that Dalton His neighbour and intimate friend could not 
be a stranger to 1t«; My Comparative View passed through two 
editions in the. coursc^^f two years, although it was printed and 
published at niyown,e^'pi?»n?e; therefore it could not be so much 
neglected as the Doctor 'wished to intimate. But suppose a siu- 
^gje copy of It bad Sot been sold, it w^ould not take away fiom 
'fhc merit of ilie work; 

But the most remarkable feature of the Doctor's c(»ndiu*,t on 
this subject is; that after having endeavoured to give every part 
of the Atomic Theory which is registered in thy work to t^se 
authors which 4- have enumerated, *he at once transfers it back 
again toDal^, in his history of the Atomic Theory as the fun- 
damental principles of estimating the wdig|it of atoms and mole- 

::"V: "■' V'.''’ ' 

What mcSttsi$tency ! what prevarication ! 
ckim nothing but what appears in my Comparative View; 
mi it is very evident that the definite proportions in which ele- 
ifobtary particles unite are there stated for the first time: and 
ll&fy the Doctor to adduce a single instance to the contrary, 
mfi) any work that appeared before or Mer nnn^^ except thk 
W Dalton’s. Then the simple qucstioii^l^to vrhich of u$ it be- 
:!ongs f 


But 
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Rut the Doctor eiiwdCRii[mits\io the public that the 

doctriue consists in the calculntwifi of the weight of particles, 
atoms and mofecules, and that 1 had no conception of such a 
doctrine. 

Thus the Doctor craftily cbden' ours to throw the fimdamcntal 
jmiK’iples of the syatcni into the . -ground^ while he brings 
forward its effects or juiiurdl consequences as the theory itself# 
Anv person tb^ reads my Atomic Tlieorj* will readily perceive 
o to the relative weight of the gases, but 
noUi.;%j tliat dfaheir cleusentary particles; and the doctiine of 
forces. In j-ooqrtions could jjevtT he hrouglit forward by any other 
all interested atteiWjlteadV' observed. 

Dr, Thomson steps toi in (k dance the most glaring evi^ 
winie he himself stands treinbliiipd to strip me of the doctrine in 
Ihifortiinately for the Doctor, he cu doubt but his efforts wilf 
which will never afford him credit, 

probation of every friend to ^ '* to his Annals, 1 

but misit piCfcOntations in n great 
na^iial wovk^jDjtml in*hice nt^ to step forward ; and it is to be 
h^bd that the |l|t)j>rieti)rs of that work will, in their inext volume, 

jiU^their next cdittdji^ correct the errors and prejudices in the 
article isi question^ for in its present state it is a disgrace to 
tlieir pages. 

As my Comparative Vieu' h^s Inr.g sbice been out of print, I 
refer the reader to my Expeiimej^^artd^bstrvativns on the 
yliovik Theory rmii Ulectrkal Phaitio'mpia^ where the whole of 
tin* *dfair is more fully stated. It is Longman and Co., 

L'/*j'-.iC’n* 

I am, sir, j \ 

ymiF very huml^ sejtyanl, 

Dubi’ii Socielv Diililiti, ' ^ ' Wm. IIlGGINS, * 

Nov. la, taia. 


LXiKXIII. An Ac(^nt of lU&:ViKovtry Native ' 

Irvn^ in BrimL JSvi A. IV^iRNAr, -Esq.^il^.a Letter to 

w. II. vvoLi,*^roM,#i.jp.^^. n.s.* ^ 

Dkab Sm, — Kfiii , years h^ive elapscd'Sin^ I presented 

you with a sj)egimgb’ iron fjroinlfttieiJjiL l*articufe;^; 
reasons preyentei^^U tj^t^tiipc from ujaking it more 
rally k^own ; and since then my private affairs have not 
me a moment to look into my notes, and give you this 
accouiU of the which your specimen 

though t havjQ it yop-. 

* From the of the Royal Society for 1810^ < 

Vol. 48. No. 224, Dec. 1816. V D d ^ 
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In the autumn of IS 10, I discovered near Bahia a spring of 
.water strongly iiiipreg;nated with iron, Which was esteemed a 
most valuable acquisition in that country. This circumstance 
called to the recollection of the governraent, that, about thirty 
years before, information Imd been received of the discovery of 
certain thermal springs, situated at the distance of forty or fifty 
leagues to the northward ; and as His Ro\al Highness the Prince 
Regent of Portugal had inquired, during his stay at Bahia, 
whether the country possessed any thermal waters, 1 was re- 
quested to visit the spot where they were supposed to exist. 
The governor-general offered me every facility and protection ; 
and in order to induce me to undertake the journey, some of 
my friends described to me an extraordinary si07ie which had 
been found still further up the country, in the same direction. 
It had been supposed to be silver or iron, or that ferruginous 
agglomeration so common in Brasil, which often envelopes gold, 
and I believe sometimes diamonds. On the other hand, vsome 
persons who pretended to have seen it, asserted that it was not 
a mass of any metal, but had only the metallic sound on being 
struck, common to numerous blocks of stone in the same neigh- 
bourhood, called by the inhabitants ‘‘ serpent stones,^' in con- 
sequence of their exfoliating by decomposition at the surface. 
As the serpent casts his skin yearly, so they suppose these stones 
to do. 

Some account of the discovery of this extraordinary mass had 
been given to the government of Bahia, and through the in- 
spector-general of the militia, a man of great talents and con- 
siderable learning, I obtained a sight of the papers on the sul- 
ject existing at the Governmetit-liou.se. On reading them, I was 
decidedly of opinion, that the mass described was native or me- 
teoric iron, and I determined to go to see it. But before I relate 
my own observations, I will give you the substance of the notes 
which I took out of those papers. 

In the year 1784, a man of the name of Bernardino da Mota 
Botelho, while looking after his e«attle, noticed the block in 
question, as different from all the other stones on the spot, 
and informedthe governor-general of the province of Bahia of 
his observation. His excellency immediately ordered the head 
man of a neighbouring village, that is to say, at the distance of 
near fifty leagues, to go and examine it. He did so, and re- 
ported very iharvelloiis things, calling the mass sometimes iron, 
and sometimes stone, but giving to understand that it contained 
gold and silver. The governor-general commanded him, in 
consequence, to have it conveyed to Babia^ This man returned 
to the spot, and after having excavated '^bund the block, so as 
to be able to get the ends of four powerful levers under it, lie 

contrived 
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contrived by great exertion, with the assistance of thirty men, to 
turn it on its side* He observed the bed on whicii it rested to 
be of the same scaly substance that was attached to the bottom 
of the mass, and about eighteen inches thick. 

About the latter end of 1785, he conveyed to the spot a wag- 
gon, or rather a truck built for the purpose, and succeeded in 
getting the mass of iron into it; but having spent three days in 
this operation, the men employed were obliged to depart, in 
couse([uence of the neighbouring rivulet being brackish, and not 
fit to be drunk. They returned, however, and yoked oxen to 
the truck, but they could not move it until they had put on 
twenty pair of oxen on each side. You must observe that their 
oxen are not of the strength of ours, that the ground was a loose 
gravel, and that the truck was constructed on the very worst 
plan, the wheels being fixed to the axletrees, and the two axle- 
trees remaining constantly in a parallel position with respect to 
each other. 

I’hey proceeded, however, in tliis manner to the distance of 
about one hundred yards, when they got into the bed of the ri- 
vulet above mentioned, called the Bendegd. I'here it was stopped 
by the prominent point of a rock ; and as the truck was only cal- 
culated to move in a straight line, it was abandoned. 

I \isited this inasvS on the 1 7th of .lanuary ISll, and found 
it still on the waggon or truck, where it had been lying for five- 
and-twenty years. It is situated near the left bank of the ri- 
vulet, but entirely in its bed, wliich was then dry, and is very 
seldom otherwise. 

I send you a very correct outline of this mass. (PI. V.) It is 
about seven feet long, fi)ur feet wide, and two feet in thickness, 
besides a sort of foot on wbicli it now staiuls, of about six 
inches in height. The solid contents, however, cannot be 
inferred correctly from these dimensions, since the broad part is 
hollowed out underneath very considerably. After making due 
allowance for the cavities, I estimated on the spot, the solid 
contents of the whole imvss to lie at least twenty-eight cubic 
feet, which at 500 lbs. will make its weight to b#l 4,000 lbs. 

Its colour is exactly that of a chesnut, and is glossy at the 
top and sides, but the hollow part underneath is covered with a 
crust in thick Hakes, outwardly of the colour of rust of iron, and 
staining the fingers. The flakes are very brittle, and the fresh 
fracture is black and brilliant, like some magnetic iron ores. 

The glossy surfaces of the block are not smooth, but slightly 
indented all over, as if they had been hammered with a rather 
large round-headed J|^nier. 

There are severap^^lties in it, from the diameter of a twelve- 
pound cannon ball, to that of a musket-ball; the larger ones being 

D d 2 • shallow, 
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shallow, but the otliers tnueh deeper. They all cdntain the same 
substance as is attached to the. great cavity Underneath^ and 
some of them ako fragments of qiiartzons stones, which I was 
obliged to break in the holes in €>rder to get them out. 

The brown colour of the vsurfacc of the block is merely a very 
thill coat of ru’^t, for the slightest scratch with a knife produces 
a bright white nu--taliic streak ; and yet, wherever the mass is 
struck with a steel, it gives out sparks abumlantly* 

When rubbed with a quartzom pebble in the dark, it becomes 
beautifully Inniimms. 

The block is magnetic, and even possesses well marke<l poles. 
Ill the outline I have indicated their position. The N. pole is 
not so well characterized at the shorter point of the same end. 

The N. pole of the block lies at present nearly E.N.E.; be- 
fore it was removed it lay about N.N.E. I ought to tell you that 
La Mota BoteJho, who first noticed this object, accompanied 
me, and, as he was present at its removal, he was able to give 
me much information, being a very intelligent man. 

The N. pole, is by much the most massive end, and lay deeper 
in the ground than the other. 

No part of the mass has the power of attracting iron filings, 
whether the spot have been filed to brightness or not. 

I had provided myself with a sledge hammer and tools for 
cutting off some specimens of the iron, but it was with the ut- 
most difficulty that I could detach the few small pieces which 
you have seen, one of which I gave to you on my arrival in Eng- 
land. The large-st I presented to my Lord Duiidas, to wliom I 
am under many obligations, and w ho promised to place it in 
the collection of the Geological Sf)ciely. 1 also ])reseiited frag- 
ments to our lamented friend Mr. Tennant, and to Dr. Marcet. 
Another specimen, beautifully crystallized, I disposed of to Mr. 
Heulaud, and I have only some small pieces left. As soon as 
the first piece ivas detached, 1 \vas struck with the appearance 
of internal crystallization not hitherto noticed in meteoric iron ; 
but as your sj^cimeti shows this ciieumstance very well, I need 
not describe^^ 

None of the fragments possess miignetic poles. 

No vitreous substance appears about the mass, as in many of 
the known blocks of meteoric iron. 

Having taken a few reageius with me, for the examination of 
the. thermal springs wliicli had been pointed out to me, I tried 
the malleable part of the mass on the spot, for nickel, and I 
thought at the time that its presence was, indicated ; but I am 
now satisfied that the phienomena wliici|||i|noticed, might have 
arisen from iron alone. 

1 have found my specimens more Liable to rust, I think, than 
• wrought 
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wrought iron generally is ; and in a damp atmosphere a liquid 
oozes out from the crevices. 

I repaired to the spot where the mass was discovered, namely 
on a rising ground on the left bank of the river Bendegd, and 
caused the soil and gravel to be removed until we came to the 
bed described in the goveriiuient documents. We found it at 
less than three feet depth. I had expected to find in it a con* 
siderabie protuberance, such as might have fitted the cavity im- 
flernoath the mass of iron, for i was convinced that the block 
itself niiisi have been firmly attached to the bed, otherwi -c it 
w’ould not have required such a considerable power to turn il on 
its side. 

However, I did not; and thinking that we wore not exactly 
on the spot, I caused two trenches to be opened down to the bed, 
and crossing each other, the one being between two and three 
)ards long, and the otlier between one and twii, fevery part of 
the bed tliat was uncovered was perfectly flat and horizontal, 
except where wa dug first ; there it wan brokci], and, according 
to the statement of La Mota Botelho, that was done when the 
block was removed, 

I found no termination to the bed in the directions of the 
trenches, and at the spot where the mass had lain, it was about 
one foot thick, or hardly so much ; but at one end of the longer 
trench, not above three inches, I ui<l not break through it any 
where else. Nearly the same loose grave! appe ars underueatli 
the bed as over it. I briuight away ‘'pocirneas of the bed, w hich 
I considered extieinely curious, supposing them to contaiu 
nickel. On iny return to England I told you, therefore, tlu: I 
hoped I had found iron ore contaiiiing nickel ; for 1 thought that 
llic bed, on which had rested the mass, was one of those of 
wliich there are so many all over the province. But as 1 gave 
you some s))ecimeus, 1 will not tlescribc it. 

The surface of the soil, or rather coar'^e gravel, at the spot, is 
about ten or fifteen feet above the main granite rock of the 
country. 

I can only give you an approximation of I lie latHudc and lon< 
gituue of tlie jilace. The sun w^as much too high at noon 
take its altitude with a sextant and meivai’.il hoiizi.n; and the 
artificial horizon, which 1 had heou compelled to construct my- 
self, occasioned such a loss of light, as to make it impossible to 
observe the southern stars for determining the latitude. Dif- 
ferent altitudes of the sun at a distance from the meridian, did 
not give me satisfac^y results. I hud with me an ej^ccUent 
watch, and having C Mfep ited the latitude to be about 10^ 20' S. 
I concluded the loi^^hde to be 33' 15" W. of Bahia, after 
making every allowah'ce^ and comparing this result with ihq^e 

D d 3 * obtained 
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obtained before and afterwards, at the liouse of Major DantaS) 
called Caniiiciata, near Itapicuru. 

The rapidity of growth in plants is wonderful in the neigh- 
bourhood of the Hendegd, although the main granite rock is 
so near the surface as to protrude in many places ; and what 
lies on it is chiefly a coarse gravel, consisting of rolled fragments 
of quartz, felspar and granite of the size of eggs, together with 
smaller pebbles and sand, which contains, of course, a great deal 
of mica, but hardly any vegetable ear tin 

At about forty leagues to the sotithward, arc found hills of 
yellow and red sandstone, in which organic remains have not 
been found ; while to tlie northward there is a f)rmatiou of si- 
milar hills, in which are oliscrved most beautiful impressions of 
whole fishes and remains of \cgetables. 

Between tlie Bendego and the sandstone hills to the south- 
ward, 1 observed a great deal of what I certainly take tr> he ba- 
salt. I met with balls from the diameter of two inches to that 
of upwards of three feet, and numberless prisms, wdth tlnee and 
with six faces, scattered about ; all of these small, that is to say, 
about three or four inches in length, Und two or three in dia- 
meter. 

To the southward of the sandstone hills is a sandy plain, al- 
most barrcii, extending many miles, perhaps sixty or ciglity, 
east and west to the sea, but not twenty in breadth, where I 
crossed it, Small conical hillocks are .scattered over it, some 
of which, the largest, have flat tops, and appear all to be of the 
same height, about twenty fathoms. 

Appearances imjiressed me with the idea, that they were the 
remains of a plain which formerly extended over the one on 
which I then stooil, but which hud been washed aNvay in a tu- 
multuous manner by a violent current running nearly in an 
easterly direction. The larger hillocks appear to he stratihed, 
but they consist of loose sandy materials, except in so far as they 
contain beds of a dark-red iron ore, containing imbedded mi- 
nute crysta^of magnetic iron ore : the thickness of these beds is 
about two i’niihes, and they arc exactly similar to tho.‘ie which 
©k* found in the clay hills of Baliia. 

The smaller hillocks consist of confused heaps of gravel and 
loose stones, intermixed with a very large quantity of the same 
iron OY£ in traginents, and liinips of manganese, very con»pact, 
and of a steel-gray colour, containing arsenic, hut apparently no 
iron. 

The dreary appearance of this plain is increased by the nu- 
merous nests of ciipim (white ants) siding upright like so 
many tombstones. On being viewed nearer, they are conical, 
rather compressed, so that the base is elliptic. All those which 
^ I examined 
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I examined were precisely qf the same shape. The materials of 
which they consist are white sand^^ whitish clay^ and particles olf 
wood. 

Many of them were full five feet in height. 

The soil of the valleys and low grounds, which are occasionally 
swampy, is abundantly impregnated with sea-salt, which the in- 
habitants wash out for their own consumption ; but it contains 
some bitter salts, which render it purgative to tliose who arc not 
accustomed to it. 

The thermal springs which were pointed out to me, were se- 
veral, but they hardly deserve the name. 

One of them was at 86** of Fahrenheit when the atmosphere 
was at 81*^. 

Another was at SS'*, wlien the atmosphere was at 771*^5 and 
also at 88*^, when the atmosphere was at 80‘*. 

The water of both of these is the purest I had ever seen. 
Many small fish were switrmung in the basin of the last, from 
which runs, at all seasons, a considerable rivulet. 

A third was at 1)0% when the atmosphere was at 73 \ The 
water very pure. 

A fcjurth was at 101% when the atmosphere was at also 
at 101*’, when the atmosphere was at 93*^. 

Taste of the water rather ferruginous, and very brackish, ex^ 
trcmely disagreeable and nauseous. No peculiar smell, and 
very tnui^^parent, although it dej)osits iron a!ul lime, and an 
iridescent film is formed on its surface. Contains no sulphuret- 
ted gas. The rocks of the neighbourhood contain pyrites not 
magnetic. 

This spring is called the Mai-cl’agoa, and is situated on the 
left bank of the river Itapicuru, near the water’s edge, at a short 
distance from a place called the Mato-do-cipd. 

It was during this journey that I had an opportunity of seeing 
that curious plant called Cipo de cananam, U grows abundantly 
between Monte Santo and the river Bendegd. It is a climbing 
plant destitute of leaves; it was so when I saw it,yfnd I believe 
it to be always tlie same ; it bears no thorns ; but*often growing 
so as to form an impenetrable plica which the cattle will harc% 
approach, much less attempt to break tlu'ough, because when the 
juice of this plant sticks to their hair, it occasions blisters and great 
irritation. It contains a milky juice, and I suppase that it is an 
euphorbium. When I made a cut at the bush with my hanger, 
in the dusk of the evening, the wouiuls inflicted presented a 
beautifully luminous line, which was not transient, but lasted 
for several seconds, quarter of a minute^ Having takci) a 
piece of the plant, it in the dark until the skin cracked, 

wlien every crack showed the same light, which is of a phos- 

P d 4 * phoresceat 
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ihill<y jmce dtnppeij out, wbeii^%eeh t&ep was a drop of firc^ very 
iniieh lirke whatvi have seen <m drbppiiig inflamed tallow. I did 
hbi^ observe any particulftf sinel )4 The milky juice is said to be 
very >p<aaonon «5 it is caustic, and occasions much itching and 
irritation when applied to the skin. It becomes viscous in the 
air,' and soon dries of a yeiiowjsh colour, slightly tinged with 
green, when it has the appearance of a gCim-rebin. 

The above account contates all the information tlnit I can 
give you on the subject ;-i-sbbuld you think it deserving to be 
laid before the Royal Society, I would beg of you to add your 
observations, they vvould render the communication inters 
estitig, 

1 am, witli sentiments of the highest esteem and respect. 
My dear sir, 

Your foithfal friend and devoted servant, 
I^adon, April 17, iai6. A. F. MoRNAY. 

To Dr* Wollaston^ 

Secretary of the Royal Society, 

LXXXIV. Observation i a'^S Experiments on the of Na- 
tive Iron Fowid m Brasil. Bn W. H. Wollaston, ili.D. 
Sec. R.S.^ 

The preceding letter from Mr, Monmy, relating to the dis- 
covery of a mass of native iron in Bahia, was drawn up at my 
re<iucst, as a valuable addition to our stock of knowledge on that 
most curious sul)ject ; and I aUi in hopes that the ro‘»ii!ts of iny 
own experiments may contribute sometliing not iminte vesting- to 
the Society. 

The specimen of the iron with which Mr. Mornay very li- 
heraliy supplied me for experiment, tliongh it necessarily bears 
marks of the hammer by which it has been detaclied, presents 
ateb other not only indicating that its texture is cry- 

« llibe, b.ifF^Jihowhig also the forms in which it is dW|*oscd "to 
^k, those of the regular octohedron and tetrahedron, 
rhomboid, ebnsisting of these fenns combined, 

111 niy speeififtett, the crystalline surfaces appear to have 
been the result of a process of oxidation, which has penetrated 
;|jihi&-inass to a <Jdnsiderable depth in the direction of its laminae ; 
^but4n the specimen which is in the possession of the Geological 
j^iefy, the brilliant surfaces that have b ^n o ccasione<l by forci- 
bla ^paration from the original same 

f From the Triutsactions of the Royal SoclB^y for 1816, part ii, 

coniigurationa 
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configurntidns as are^tisusd fracsiture of octohedral crystals^ 
and are found in many simple tiattve metals. 

The magnetic qualities of the fragments, fortunately, enable 
us to appreciate rightly those of the entire mass from which 
they have been detached ; for though the massi when tried upon 
the spot by Mr. Mornay, gave indications of having distinct 
N. and 8, poles, it is pretty clear that these were only so by in- 
duction, in conse((uence of position with respect to tlie magnetic 
meridian. For though the fragments are not in the least at- 
tractive as magnets, and have in themselves no |)oiarity, they 
are precisely like any other pieces of the best soft iron, and as- 
sume polarity instiintlv, according to the position in which they 
arc held witli respect to the magnetic axi^ of the earth. When 
a long fragment is held in a vortical })osttion, its lower extremity 
being then witliin 2t)'^ of the tlip of the N. magnetic polo, be- 
comes N and repels the N. {mleofa magnetic needle suspended 
hoiizontally* But this power is instantly reversed by being 
suddenly inverted. So that the apparent coutradiclion between 
tlie ol)>erved polarity of the mass, and the seeming want of it in 
the fragments, is thus compietely removed. 

Although Mr. Mornay reasonably expected that this iron 
would not dilfer from the many others now on record that have 
been found in vtirious parts of the world, and from his experi- 
ments was led to infer the presence of nickel, it appeared de- 
sirable* to ascertain this point with more precision thhn he had 
been enabled to do, and to detevrnine also in what proportion 
this pe'culiar in:;redieut of meteoric bodies might be found to 
prevail, 

1 believe the lueans which I am accustomed to employ for 
detecting ilic prj^iuce of nickel in native iron to be new, and 
may deserve to be described, on an ouiu of the very vsniall quan- 
tity of the iron re<;uired for this mode of cx.iniination. 

Hiuing hied fr<v.n my spcdmcii as much us I judged siifhcient 
for my {nirpo'^e, (which need not exceed ^ of a grain,) 1 dis- 
solved it in a drop of nitric acid, and then cvap<H||l^d the solu- 
tion to dryness. A drop or two of pure aituiKniia was then 
added to litc dried residuum, and gently warmed upbn it 
der to dissolve any nickel that might be present. The tr^i^^ 
parent part of the fluid was then led by the end of a rod of glass 
to a small distance from the remaining oxide of iron, and the 
addition of triple priissiate of p4rtash immediately detected the 
presence of nickel by the appearance of a milky cloud, which 
was not discernible by the same ine«ans from a similar quantity 
of coinmou wroud||j|nsu tried at. the same time. 

For the of the quantity of utekef I employed a 

difF^ent 
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4iff|»reiit method# A pieeo of iht irmi weighing fifty gram 
having been dissolved in nitro-^muriatic acid, the solution was 
evaporated to dryness. Ammonia was then added, and the sb* 
lution again evaporated to dr)mess, in order that the oxide of 
iron might be rendered more dense, and more easily separated 
from the soluble portion. A fresh addition of ammonia then 
readily dissolved the nickel, and the solution after filtration ap- 
peared of a deep-blue colour. 

A small quantity of sulphuric acid having then been added, 
the whole was again evaporated not merely to dryness, but witli 
sufficient heat to expel the excess of ammonia, muriate of am- 
monia, and sulphate of ammonia. The remainder was sulphate 
of nickel, which Was then redissolved in water, and after being 
aiiffered to crystallize, weighed 8*6 grains. Having found by 
experiment previously made for that purpose, that ten grains of 
nickel give 44 grains of sulphate of nickel, I infer that S*() of 
the sulphate correspond to 1*95 of metallic nickel, which is 
nearly 4 per cent, of the quantity of native iron taken for ex- 
periment. 

By an analysis conducted in a similar manner on 2.^1 grains of 
the scaly flakes of oxide brought home by Mr. Mornay, from 
the spot where the mass was found, I obtained 3*1 grains of sul- 
phate of nickel, which correspond to 7*05 nickel, amounting to 
no more than 3*06 per cent, of the oxidated crust taken for 
analysis. But, if we consider the weight which 100 parts of the 
metallic alloy would acquire by oxidation, W'c shall find the two 
exjieriments correspond with a degree of accuracy that may oc- 
casion more reliance to be phaced on these experiments than 
they really deserve. 

96 parts of iron in the state of black oxide will be 
combined with 28*3 oxygen 
and 4 nickel will take 

about 1*1 oxygen, 

so that .j^l29*4 of the crust will contain only four parts of 
n^tallic nicxtl, and 100 ditto will contain 3*1, which scarcely 
^l^ds the quantity actually found by trial. 

, ^rom the presence of nickel in this mass wc cannot but re- 
gard it as having the same meteoric origin with tlie various 
other specimens that have before been found ; and although in 
the spot whe«ice it bad been first reinovecl, Mr. Mornay disco-i> 
vered a bed of matter from which it appears, by analysis, that 
eimilar iron might be formed by art, it seems by far more pro.- 
bable, that an <^posite change has really Jiken place, and that 
the whole of this supposed ore is the resiwbf progressive oxi- 
dation^ 
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datioiij during a series of years of which we have fto other evi- 
dence, and affords the sole ground on which a conjecture could 
he formed of the very remote period at which this problematic 
body has fallen upon the earth. 


LXXXV. Remarks and Suggeslhns^ for further improving and 

apphfmg to the Government Trigonometrical Survey of 

Grea^ Britain. — By Mr. John FarhV Sen. 

To Mr. Tilloch. 

Sir, — I AM much pleased to observe in a contemporaneous 
Journal, that the Trigonometrical Survey of Britain, which has 
so long been in progress, is beginning more generally to attract 
the attention of ingenious Men, towards giving to its results, 
every possible degree of perfection and nsefulness, of which they 
arcvsnsceptihle. lii one of the communications alluded to, dated 
October 1 8 Hi, I read as follows ; viz. There is also an eminent 
GeologUt^ Dr. MacCulloch, connected with the work : and at 
this moment, I believe, going from station to station wutb Col. 
Mudge and Capt. Colby, or with which ever of those Gentlemen 
may bo now in Scotland.’* 

It would give me very sincere pleasure to find this latter an- 
nouncement to liave been correct, but of which I can have little 
expectation, from having, when on a survey of the environs of 
Edinburgh in the hist autumn, been so fortunate, as to have met 
Capt. Colby, at his station on the Pentland Hills nearest to 
lOdiiiburgh ; wlien, in a conversation principally turning on the 
internal struct' ire of the surrounding District, between a Gentle- 
man of the vicinity, whom I met in the Captain’s Tent, and my- 
self, I heard from him or Capt. C. no hint, of such a valuable 
addition having been made to the Trigonometrical Establish- 
ment. 

1 the more lament tliis circumstance, from havmg always de- 
sired, and made frei.|uent attempts at recommendi^ the making, 
of a minute Mineral Survey and Map of the Environs of 
Station, since I became acquainted in 1801, with the new Pt^- 
ciples of Mineral Surveyings and with the progress then mgde 
in applying them, in extensive practice, by Mr- H^iUiam Smithy 
for acf;uiring satisfactory and practically useful knowledge of the 
inter7H(l structure of a District, from the accurate investigation 
and consideration of its suf face; an art, for which posterity will do 
Mr. S. ample justigjl^^wever loog interested^ Lecturing, Book^ 
making and Map^mRPg and publishing parties amongst us may 
succeed, in suppress^his name and achievements, and in unjustly 




Mr. as to 


1 ^^ resStfain/for th^ feelings on this unpleasant sub-* 

vrith ttie:hopc of dwviiig: the attention of your scien- 
tific Corres{>6m|cnts to the subject of the National Tngonotne- 
frica} Survey, 1 will beg tp transcribe a Letter, vAich in the last 
Spring I addressed to a public Man, whose useful labours have 
la^d our C4>uutry under lasting obligations to him : viz. 


. « AJftrdi 55, laia. 

SlU?;— 1 ain.y^ grcatly ohliged by your letter of yesterday, 
snd in cousequeiice of the information (new to me)? as to the 
kitended experiments on a Pendulimi at the principal Trigo- 
nometrical Stoifkfus, beg {^eriniasion, without delay, to otTer to 
the cousideraiUnvof your very active and superior mind, a few 
stiggestiotis eehn^eted with this subject^. 

Firsts I wo'Uid^. beg to recommend, that vhe hovdon ])eu- 
duHitn enervation should be made, on the floor of St. Paul’s 
Cari^dral, or of Sr. Faith’s church under it, exactly under the 
Cfastr above the dome, which is a most popular and well settled 
point in the Trig. Survey, and it will be very desirable, that si- 
milar observaHons be made, as near as possible to (E or W of), 
the Transit Instrument in Greenwich Observatory; and that 
progressively, these pendulum observations should be made, at 
every, or at manyf and those greatly distributed, Trig. Stations. 

Second f That by the accurate and ready means which* the 
Canals now furnisli, and levellings for such, wliich have been 
accurately made and recorded, when collected, exannued and 
compared, and by other cross levellings from these Canals to the 
Sea (none of which would now require to be very lor!g), to as- 
certain the Elevation of each Trig. Station^ much more accu- 
rately and satisfactorily than has yet been done. 

Tliirdy I am extremely desiroas, for the interest of Science 
and the honour of our A *:c, that every possible ])recision .should 
be given to our Trig, Survey, bv e!n})loying (at rhe same time 
With.thC pel^lum) the capital Zenith Sector^ which the nation 
baa purphaseifand Inis long and often, I believe, lain niiemploijed 
Tower, i(i'$ettliug the Latitudes^ from actual ob .ci vatioiis; 
«b often and carefully re|>eated, on the Stars, at each Tiig. Sta- 
tion)(a^d if confirrn^d by l^olc-star observations tlve better), as 
to Ji&ave'7iO reni^iaing tlonhts, on this very impoi taiit head. 

Doubtless, sir, you are ac(|uainted witli tiie able calciifa- 
and statements of doults hereon, in the Phil. Trnns, by 
Don Rodrigue, a few years ago; and j>erbaps also, with the 
vifulentand improper attack on the Rt>y.,||||j for admitting the 
paper, and the refusals given, to riPPnt observations, or 
o^eflfirase^ by a proper- defencc;^ to remom these doubls^ by a 
^ person. 
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person^ too imntiedialely depe^tot on Colonel M; hSfid ofthe 
Woohvicb Acndemy, to have been by any means decent or pro- 
per, in my estimation, or that of many very competent persons^ 
with whom I have conversed on the subject. ' 

From having, when in the late Duke of Bedford’s eifiploy, 
paid considerable attention to the principles, practice and pro- 
gress of the Trig. Survey, in and around’ Bedfordshire, and 
having made a very great number of careful observations, with 
each of the very admirable Theodolites they use, and recorded, 
and ajjplied these in a multitude of minutely accurate calculations 
of Triangles, mid having thus obtained the most 

ample and satisfactory checks^ on the results ai to Angles (wlien 
often enough observed) apd lengths of calcnhited Lmes^ I am 
aljle to concur most fully with Don R. who has^in another mode 
gone over the whole calculations anew, that the 7iet*tvork of 
lines spread over the surface of our Island by this Survey (in- 
cluding the measured bases) are of indisputable accuracy; but 
no persons, except some in the Woolwich Acad., w'ho can be 
deemed competent, will 1 think he found to say, that the other 
imporioni data^ for turning this grand Survey to the physical or 
philosoplucv'il uses of which it is susceptible, have yet been dc- 
tertniued, w ithin anij degree of corresponding or sufficient uc- 
cvraqfy to tliese mere LineSy every three of them in different and 
aiinost viikmnvn planeSy strictly speaking. 

That is, as already (and secondly) <d)scrve< 1 , there is wanting, 
the actual heights of each Station, v\ith reference to a curved 
surface ofiapulibriuni (us yet, of unknown fyrmy exactly) iermed 
by tlic Svdy around our Island, and to other nearly similar and 
parallel higher curved surfaces, inland, wliich are follow^ed by the 
several Caual-ponds (with some connecting hindlivgSy which are 
wanting), in a connected net-work, over the Island s surface. 

Fourth^ The ascertaining, by very ?mmerous repetitionSy 
under proper and fully recorded circumstances, of heat, pressure, 
moisture, clouds, &c. the apparent angular elevation or depress 
sioriy of each ^^tation, with every other visible ’fr<^ it 5 with 
much larger ami better LntrumentSy than. have yet been used 
for this purpose ; two of w^hich Instruments should, as erften ^ 
possible, be simuUaneoushj used in observations, at each end of 
a line between Stations. Calculations from these elevations and 
depressions, would by comparison with the actual heights, 
nish daldy now exceedingly wanted by Astronomers and Trigo- 
nometrical Surveyors, for determining the Refraeiions at very 
low elevafionsy some ^’en below the horizonttil line (^ Phil. 
Mag. vol. xlvii. p. ^H^d other more considet^ble Wid^tions, 
between Church-Tb^l^ &c. in valkysy near' Canals (already 

well 
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w^ll settled in the net*w6rk of Lines) and the Stations on sirr^ 
rounding Hills^ might be selected^ for making this series of ob-^ 
served aalUj as to refraetion^ join to and blend with the lower 
ones already obtained by Astronomers. 

fy'iht Vety carefully ascertaining the horizontal hearings^ 
or Azimuths, of the lines of Triangles, with the Meridian ^ at 
every Station ; which yet has been done at a few only, and at 
fewer still, in a quite satisfactory manner. 

** Sixth, The difference of time, or longitude, to be deter- 
mined, by often repeated signal-lights, made and observed at 
the opposite ends of all such long lines of the Triangles, as have 
nearly an E and W direction. For which last purpose, if two 
exactly similar apparatuswere provided, and simultaneously used, 
in the Pendulum observations, mentioned in your last Letter, 
the time or trouble of the same, might not be materially in- 
creased, l>y combining these very im]X)rtant longitude observa- 
tions. 

M Seventh, That the Strata, for a circle of three or four Miles 
around each station, should be carefully surveyed and mapped, 
in connection with Mr. Smith’s Map of the Strata, which may 
then sufficiently supply information, as to most of the interme- 
diate parts of the Island’s surface. 

Eighth, That the direction and degree of the genera! dip 
of the Strata, at each station, should be carefully ascertained, 
and a vertical Section in that direction, made through the sta- 
tion, of three or four Miles long on each side of the station, 
either equally so or otherwise, and other cross Sections, in any 
case where the Station proved to be on, or liear to a ridged or 
curved plane of strata (as is not very uiieoninion) ; thus showing 
the actual thicknesses and forms, and describing the positions of 
the several strata, as deep as could, without any material expense 
of sinking on the bassets, be ascertained. 

Ninth, That experiments on the specific gravities of Spe- 
cimens of the Stones or Earths, &c. forming each distinct stra- 
tum, shown in the Maps and Sections, collected at proper di- 
stances below the surface, at several points in the course of each 
stratum, should be made, on or near to the spot, before the drying 
or partial decomposing of such Specimens^ and that ample and 
numerous duplicates of all such Specimens, should be labelled 
and preserved, and deposited in the National Collection (by 
Afr. SmiVAand others) for illustrating the British Strata, now 
forming in the British Museum ; together with copies of the 
Maps and Sections, having marked ^ them the exact site of 
each of such Specimens. 

No progress whatever has yet be^Aade by the Trig. Sur- 
veyors, 
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veyors, I believe (although its propriety was strongly urged, and 
the means shown for accomplishing it, 14 or more years ago), 
in collecting the data mentioned (Seventh, Eighth and Ninth), 
although so very important; and such as might, I think, prove 
satisfactory, towards calculating the direction of the plumb-line^ 
as affected by the local attractions of the Strata^ near each 
Station ; and notwithstanding the same is also so important, 
towards settling the lengths of degrees of the Meridian and of 
Longitude ; and which, thus determined, might secure to this 
Nation, not only the honour of Jirst efficiently investigating and 
mapping the surface of the Strata^ in any Countrj’ (by Mr* 
Smith and his pupils) but also of applying this to scientific use. 

“ Before I conclude : permit me to express a hope, at the 
same time that our Yard and the French Metre are compared, 
that a not less useful (and corroborative) comparison may also 
be made, of our best ascertained or adopted standard Pounds 
avoirdupoise, and the of France. 

I am, &c.” 

If my leisure would have admitted, of now reconsidering and 
rewriting my sentiments on the above subjects, this communica- 
tion might have been rendered more worthy of your pages ; as 
it i*«, if you are pleased to insert it, and it succeeds in drawing 
attention to the subjects I have touched on, my ends will be an- 
swered: and I am, 

Sir, yours, &c. 

37. Il<n\ !nn(!*.strert, ritzrov^square. JoilN FaREY Sen. 

Ucc (i, UU6. 


LXXXVl, Some Particulars connected with the late Earths 
quake in Scotland, By Mr^ Gavin Inglis. 

To Mr. Tilloch. 

Sir, — In addition to the facts already published in youi 
valuable Magazine, respecting the late earthquake, I send you 
the following observations, which, as every thing connected with 
siu h a pha?nomeiion is important, may prove interesting to many 
of your readers. 

I am, &c. 

Stralhcndry BlcarlificM, Kirkaldv, GaVIN IngliS* 

No\. 20, IBKi. 

The evening of Tuesday the 13th of August was distinguished 
by no particular appeamnee in this part of Scotland (Fifeshire) j 
but before six o’clock Wednesday morning, when my work- 
people 
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people were coming to thejr labour^ they all expressed a 
considerable degree of astonishment at the extraordinary num- 
ber of every sfjecies of swallow, that are common in this ciuarter* 
!*he number was far beyond any thing ever seen heiFore, except 
when they assemble before their departure for the season. 

The swallow^s continued to fly about the fielcf for some days, 

, and then dispersed. They had abandoned their young to 
perish. In many nests in the neighbourhood; and about the 
field, the whole young were found cleatl; al^d a considera))ic 
number of the old ones, six of W'hich I opened, and not the 
smallest vestige of flies or any other thing was found within 
them. They had died of w^ant, the number of flies had been so 
much diminished from the excessive rgins preceding that date. 

But to the earthquake, — It had been distinctly felt in Kirkaldy 
and Leslie, but nowhere nearer, nor round Loch Leven, that I 
can learn. But on Thursday morning about nine o’clock an 
old man, George Braid,, wdio has lived in this neighbourhood, 
and^^been working aa*T)leacheiP,. waiilker, &c. upon the banks of 
Leven, all his life; had just cotne to the field to waulk some 
plaidings, and hail gotfe to let down the bye sluice. His atten- 
tion seemed quite arreted , by some appearance in the stream. 
Standing at a little disUiuce, I called to him, \Vhat\ the mat- 
ter, George ?” “ Come and sec,” was his reply, I went and 
observed t!ie water perfectly thkkefud with moss, clay, siuul, and 
every description of most cj^truordinary degiee. This 

was the more romurkable as tlje women had just finished waslnng 
a parcel of yarns, wlieii the. stream w\is clean and clear as nsnal. 

I observed to the old man,— that the mud and dirt must be the 
eflfcct of the millers cleaning omt Aniott mill dam, aiul would soon 
go by. iVb,” said he, that is iioi Arnott mill dam, nor will 
it go by for tht\se eight -emd’-f or Uj hours at least.” 

Seeing his consternation, and the manner in which, he sjjokc, 

1 asked, What made hiin think so? Did 1-c, wlio had livv'd so 
long on the banks of the Leven, recollect having ever seen a 
similar appearance before ? iVewr,” said he, but onco\ and 
that was when an eanlujuake happened at Comric : c'lnd be as- 
sured there has an earthquake happened somewhere, be where 
it may.” 

' Nothing of. an earthquake had been felt here, nor had the 
slightest knowledge of any s\ieh thing reached this placeT at the 
time of this conversation. Struck with tlie old man’s remarks, 
and his manner of making them, I went up llie river to the junc- 
tion of Arnott mill dam, and found the dam clear as a fountain; 
but the river under Aiichmoor bridge ^irty and foul beyond 
deftcription^ and as far up the Leven H the eye could reach. 

From 
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From the top of the bridge the appearance of the water indi<^ 
cated the same state of filth. Curiosity prompted a fiirther 
survey. The stream was followed to the lake, where the whole 
mass of waters was found dirtier^ if possible, than the stream 
that flowed from it. From pretty accurate experiments, the time 
necessary for the water just emptying itself from the lake^ to 
reach Auchmoor bridge, has been ascertained ; and upon that 
data we calculated, by the time the mud reached the field, at 
what time the shock must have been felt in the lake, and marked 
It to have taken place some time between eleven and twelve on 
Tuesday night. 

Judge then our surprise, when the old man’s remarks were 
so fully confirmed by accounts from the north in so short a pe- 
riod after. 

The agitation in the lake must have been dreadful, had it been 
day*ltght to render it visible. The quantity of mud and sand 
thrown up from the depth of 80 to 100 feet must have been 
very extraordinary, when it continued so loiiig dirty, though it had 
the lake iCseJf and the slow windings of a number of miles through 
a flat country to subside in. The water continued to run dirty 
for two days; so much so, that we could neither work nor put 
our yarns through any operation during that period* 


LXXXVII. Remarks on the AtticW ** Strength of Materials 
published in Dr. Rees's New Cydopcedia, voL xxxiv. part i. 
By A Correspondent. 

T' HE author of the article Strength of Materials,” after stating 
that we have two or three theories by different authors, proceeds 
to say, that it unfortunately happens that we owe ml these 
theories to men who have not themselves made any experiments/’ 
So far, perhaps, as respects Galileo, Leibnitz, Janies Bernoulli, 
Euler, and Lagrange, the authors particuls^rly alluded to, it is 
correct ; but it is to Marriotte, whom the author has classed 
with the experimental writers, that we are indebted for the first 
outline of the true theory; and the whole of his experiments 
were made with a view to illustrate and confirm the premises he 
had assumed. Marriotte’s mathematical investigation only 
plies to rectangular prisms ; therefore, his experiments, bdxi^ 
made with cylinders, do not agree correctly with his theory, 
Marriottc’s theory was published in his Traite du Mouvemeni 
des Eaux, sect, v, disc, ii.'*' 

Marriotte and Lei]^p|^ investigated the strength in a hori* 

* See DesaguHers’s Translation, p. 237. l/)ndoD 1718. 
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sront^l position ; Bernoulli, Bulcr and Lagrange^ the strength in 
a vertical posituHi ; in the former the depth is die Variable 
quantity, in the latter the length and depth are both of them 
variable: hence the theory jaf Euler differs from that of Galileo 
or Leibnit'Aonly in the position of the beam. 

Leibnitz, Belidor*, Eineisonf* and other writers, have fol- 
lowed only part of Murriotte’s theory^ admitting the extension 
to be as the force, but supj}osing the axis of fracture to be at the 
lower side of the beam. Leibnitz and Emerson hjive on these 
prind^les attPinpted to determine the strength of, triangular 
prisms, &c. and have arrived at the most absurd conclusions. 

The author treats the .subjc*ct under three se|>arate heads, and 
begins with the direct cohesion of bodies'.” The strength of 
bodies to resist a strain in direction of their length is stated to 
be as their areas; but, allowing the material to be uniform, this 
can only be the case under a (Certain limitation, which is not 
even hintetl at in the present article, though it k the of 
the irregularity of Buffon’s experiments on the strength of iron. 
As every material will extend in . some' degree before fracture 
takes place, there is a |>oint in the section of fracture through 
which the direction of the weight must pass; otherwise, the 
section will not be. equally strained, and consequently the 
strength will not be as the area. 

, To determine the centre of resistance, and to find the law 
which the strength would follow, when the direction of the 
weight docs not pass througli it, would be a curious as well as an 
useful subject of mathematical inquiry. 

A want of attention to the direction of the weight is the most 
likely came of the strength in certain experiments not being as 
the area (see Phil. Mag. vol. x. p. 51), As to the different re- 
sult'll obtained by different experimentalists, — the various qualities 
of tlie same kind of material, the duration of the experiments, 
and other physical circunistances considered, — they agree as well 
as could he expected; the highest numbers are most likely to be 
correct, provided that sutficient time has been allowed for the exr 
periments: but the time, in these experiments, is seldom if ever 
specified. The next, division is on the resistance of bodies 
when presred Joiigitudinally,” &c,, which certainly should have 
followed that on the tran.sver.se strength, not only on account of 
its being more dilficult, hut also because it is only a modification 
of the traiiKSversc strain in which the deflexion becomes the lever- 
age. 'flu* author pas.ses over this division of his subject without 
even attempting a theoretical investigation ; indeed the intri- 
cate” methods pursued by Lagrange an^j^er continental wri- 

P Science iks InghtieurSy liv. iv. chap. 2. A^RHydraliquey tome iii. 

t Mechuoius, props. f7 and 73. 4to, 1773. 
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ters are not calculated to encourage an English author to ven- 
ture on the subject. 

Were we in possession of a correct and simple theory, — and the 
tiring is not impossible, though Euler and Lagrange have failed 
in their attempts, — it might be applied to ))ractice without any 
other ofpeHinentfil knowledge than that to be derived from ex- 
periniohts made on bearns"or bars laid horizontally. Neverthe- 
less, it htivc been interesting to liave had tile tables of 

Girard \i\ -likiglish w'eights and nieiisures, wliich certainly dight 
to have been done, as in its present state it is nearly useless to 
the English reader. The manner of giving BufFoids experi- 
ments is still less excusable, because they would have been better 
in their original foiih .than ns they are. 

Tlu‘ experiments on the strength of stones, which are taken 
from the Ihui/clo, BrUa7inicMfi0cTC ^published by M. Gauthey^ 
in 1774, in Uozier’s Jo/^rwr/Z de Physique^ and were made in 
conse(|uenec of a Memoir which M. Patte published in 1770, in 
which he expressed his ^doubts respecting the stability of the 
pill A wbieh support the dome of the French Pantheon, The 
celi^taUd S<5iifl[lot, havhig heard of these experimenls, con- 
structed a machino similar to that used by (iauthey, and Perra- 
net made a tlur<l \ but it was perceived, in the course of their 
experiment^, that the fricriou and change of position of the 
lever weic so considerable as to iiifliionce the results. To re«^ 
in»’dy tlicse defects a new machine was ijivented by M. Iloiidelet, 
witii which numerous experiments have been made. These are 
piihii'^hcd in his Tmitc de V Art de Batiry tome iii. p, 81, to- 
gct'lUT with a description of the machine. It is to be regretted 
that tlie direct cohesion of the stones crushed by this machine 
has not lieon ascertained. — But to reUini to the authf>r of the 
article; ilc says, AVc are aw’arc that in dilfercnt materials a 
different law may be observed between the sticngtli of direct 
cohesion and the resistance of the >samc body to a transverse 
strain/’ It would be desirable to have some further piaticnlars 
if this really he the fact, but I should rather susjicct the writer 
to be mistaken. 

Idle third division is the transverse strain and strength of 
beams/’ &e. The theories of Galileo and Leibiiitz^iresent such 
erroneous results when applied to any other than rcetangulai* 
beams, that it is surprising, where a \vant of space is more than 
once coin])Iaincd of, so much should be occupied in discussing 
them, to the exclusion of other valuable matter; — for iii^tance, the* 
resistance lo twissing, and also what Dr. Young calls resilience 
and detrusiuii, might have been introduced. In the account of 
tne experiments of Du Hamel there is a inistake> winch also oo- 

£ e 2 cur^ 
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ttm in Dr« Robison’s account of them. There were only two 
bars cut one*third through^ and only two cut half through ; see 
Du Hamel’s Transport du Bois, p. 421. Paris, 1767* 

The author prepares us for his own experiments and calcula- 
tions by observing, that Galileo is much nearer, if not exactly 
conformable to the actual operation.” But without giving area- 
son for this opinion, he gives a rule founded on experiments 
which are not detail, and it is probable the rule will require 
to be varied to suit different kinds of materials, though the only 
variidbles that ought to have place in it, viz. the direct cohesion 
and extensibility, are both included. The author must be aware 
that a rule of this kind, however correctly it may agree with 
one set of experiments, will not agree with another; therefore, 
such a rule must be empirical. Besides, if it be necessary to 
resort to a rule of this kind, it ought to be simple; which cannot 
be said of tlie present one. Several rules have been given at 
different times from the expefiments of Buffon, and a very easy 
one is given in Brewster’s Encyclopaedia^art. Carpentry y p.508; 
but were these rules correct for timber newly cut, they would be 
incorrect for dry timber. To attempt to include accidental 
qualities in a general rule is absurd, yet this must always be the 
case with rules founded on experiment. 

The author remarks, that die deflexion is not a necessary 
datum in estimating the strength of timber for any practical 
purposes of building.” Had he said, it is the only one that is really 
useful, he would tave been much nearer the truth. See Dr. 
Youngs Nat. Philosophy, vol. i. p. 188; or his paper on Sep- 
ping’s Method of Ship-building, Phil. Trans.; or Buchanan’s 
Essay on the Shafts of Mills, p. 73. 

If we had a correct theory, as far as the direct cohesion and 
extensibility of the material are concerned, and four or five ex- 
periments, under different circumstances, on each kind of ma- 
terial, the material being accurately described, its specific gravity 
and extensibility correctly ascertained, and the manner of making 
the experiment accurately detailed, — then we should have a series 
of results under various circumstances, which would enable the 
mechanic to apply the theory to practice, with such limitations 
as a comparison of his material with that of the experiment 
would readily point out to him. 

As long as the practice of giving me(m results without de- 
taiUng the experiments shall continue, so long may we expect 
to remain ignorant of the nature of the resistance of solids. In- 
aleed of following the methods of Pronv or Laplace, the example 
of ine ohemical writers mi^ht to be followed. This will lead us 
iwiensibly to perfectbni while thht is but a specious covering for 
^^lonnce. Ido 
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I do not mean to say, there are no cases where the theoiy of 
Laplace can be applied with advantage: but they are very rare; 
and it ought only to be resorted to when there is not the means 
of obtaining correct information. 


LXXXVIII. On the Ventilation of Coal Mines. 

W Newcastle, Ort 5, 1816. 

E whose names are undersigned^ being persons who com-* 
posed the meeting held at the Assembly-rooms, Newcastle^ on 
the 9th of September 1815, observing that Mr. Ryan has af- 
fixed the resolution of that meeting, with our signatures, to his 
Letter to the late Secretary of the Society of Arts,on his Method 
of ventilating Coal-mines,’^ feel ourselves called upon to declare, 
that no part of that method was then explained to us, but simply 
an application of the inverted siphon to the clearing away of 
collections of carburettbd hydrogen gas, which may have accu- 
mulated in cavities in the higher levels of a coal-mine; which 
he illustrated by the common experiment of a bended glass tube 
immersed in two fluids of different densities. 

In consequence, however, of this general explanation of Mr. 
Ryan’s principle ^ — ^the particular applieation'of which, at the same 
time, he expressly declined communicating, — we thought it right 
to give our testimony of general approbation of it, as consistent 
with the principles of philosophy;^’ and, in consequence of his 
assurances of its successful application in certain coal-mines in 
Staffordshire, ** recommended the propriety of its adoption to 
be taken into consideration by persons interested in the coal- 
mines.” 

On the merit or demerit of the plan now pointed out by Mr, 
Ryan, we do not feel ourselves called to give an opinion. Our 
only object is to state, that no communication of it was made 
to us at the meeting above alluded to. 

R. W. Grey. John Hodgson* 

J. H. Bigge. Christ. Benson. 

William Turner. Wm. Clark. 

Nat. John Winch. W’m. Armstrong; 

John Carr. Rob. Wm. Brandling. 


The preceding document would have appeared in the last 
number of the Philosophical Magazine, had we not been disap- 
pointed of the wood-cut which now accompanies a few remarks, 
which we think the sutnect calls for. We examined with some 
care Mr. Ryan’s plan wt ventilating mines : we think we un« 
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derstand it ; and being persuaded that it promises many im- 
portant benefits to miners, we were not backward to express our 
opinion. The gentlemen who sent us the above would, we are 
confident, be sorry, should any statement of theirs retard the 
introduction of an improvement calculated to add to the secu- 
rity of miners ; and as we think that Mr. Ryaids plan of venti- 
lation may actually l)c comjmred to the operation of an inverted 
siphon, it is possible, if this can be made appear, tliat tlie ob- 
jection which these gentlemen have taken, to the use made of 
the certificate alluded to, will be thought, by themselves,^ to be 
groundless. 




Let the inclined path or working a I represent a section of a 
mine ; c the down shaft by which the atmospheric air is to de- 
scend; and d the up shaft by which the inflammable gas is to 
be discharged. When a current is once established, eitlier by 
the greater height of the discharging shaft or by the applica- 
tion of heat to some part of it, the natural tendency of the dc- 

• When necessary, Mr. llyim increases the height of the up shalt by 
tjneaas of ma^^on or brick*work. 

, • scending 



On the Ventihtim of Coal-Mines, 439 

scending atmcsphere, owing to its greater gravity, will be, to 
take the lowest station, descending alo!\g the bottom of the 
path or working from c to a, while at the same time the car- 
huretted hydrogen by its levity being sent to tlic roof will pro- 
ceed onward to b till the space from I to d be filled with it, 
when it will ascend the shaft d — the heavier aeriform fluid filling 
and occupying the lower station. 

Let AliCD represent a ground plan; e J\ ^ //, i I n o, in- 
eliued workings ; and r I v w. xy^ the cross workings. 
Let the down shaft and the up shaft he supposed placed in tho 
most favourable circumstances — say, the former at n .ind the lat- 
ter at //, and the mine will ventilate itself. Rut owing to some 
cause, we shall not inquire what, these shafts shall he supposed 
placed in less favourable ciremnstanees — say, the down shaft at 
6* and the up sliaft at d. How is this mine to he ventilated ? 
By forcing the descending atmospheric air to go down one in- 
clined working and up the nest, then dowm the third and up 
the fourth, &c. traversing the whole workings (the cross work- 
ings being stopped up wlierc necessary) till, alter travelling 25 or 
30 miles, the atmospheric air blended with and diluting the in- 
flammable air, both he conducted to and discharged by the up 
shaft ? No, says Mr. Ryan : take advantage of the law of gra- 
vity, the heavier air will take the bottom, the lighter the roof; 
and by proper management the lighter may he directed to the 
up shaft in an unceasing current, witlj a velocity ])roportioned 
to the (juantity lilu'rated from the working'^, tl'.c pressure of the 
air in the dowti shaft, and the artificial means (Mie application 
of heat, ^vC.) which in any case may he resorted to. How does 
he effect this ? J^et a gallery ARC!) lx; excavated all round 
the workings. Let the cross workings immediately on each side 
of tiic inclined course which descends from It to d be left uncut, 
or, what is the same thing, stop them up so effectually that no 
air of any kijid can reach the up shaft dy hut what must come 
from the iipj)er part DC of the air gallery APiCD. In this case 
though the gas will have to descend from It to d, before it can 
reach the shaft d ; the current being once estahli'^licd it will 
meet with no impediment, the lighter carburetted hydrogen l»eing 
pressed upward by the heavier atmospheric air, djsccnding the 
other shaft, and occupying the lower station. Let the course of 
the inflammable gas he ever so tortuous, like water discharged 
dowmward by a siphon (how^ever crooked) it will find* its place 
of discharge upward at the orifice of the longer limb [shaft] . 

Such WT conceive to be a brief outline of Mr, Ryan’s system. 
In such a short article we cannot pretend to have done it per- 
fect justice ; much less can we iinter into details respecting the 
vents and openings, which in some cases may be rendered in- 

£ e 4 « dispensable. 
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di8peii9abte5 owing to faults and breaks in the strata. We hate 
only aimed at showing that his system is consistent with the 
principles of philosophy/’ and that it is simply an application 
of the inverted siphon/’ discharging upward a fluid lighter 
than the one employed to displace it. 

We are confident that the gentlemen Who signed the above 
document will do justice to the motives which have induced us 
to add these remarks ; for, having the honour to know some of 
them personally, we know that none can more earnestly desire 
to see any practicable system introduced which can contribute 
to the health or safety of the miners. Mr. Ryan, being almost 
self-taught, is by no means perspicuous in conveying his ideas; 
and without bestowing much personal trouble in attending his 
eataminatioiis at the Society of Arts, besides several other meet- 
ings with him, we should not, simple as his plan is, have easily 
comprehended it. We are therefore not surprised that others, 
without the same means, should find it difficult. — But this very 
circumstance has made us the more anxious to render it intelli- 
gible, in as few words as possible ; for, to speak truth, Mr. R. 
possesses in a wonderful degree the art of myiterizm^ what is in 
itself very simple ; but this should not l>e allowed to operate to 
prevent the public from reaping the benefits which his system 
may be calculated to confer. 

We have only to add, that the gentleman who sent us the 
above document informed us, that it would also have received 
the signature of Mr. Dixon Brown, had he not been from home 
at the time ; his sentiments on the subject being known to ac- 
cord with those who signed the paper, 

n- 


LXXXIX. On the late Solar Eclipse. 

To Mr. Tilloch. 

Sir, ~ In the last numl)er of your valuable Magazine, is a 
communication from Mr. Groombridge, respecting the late 
eclipse of the sun. In another Journal (the Monthly Magazine) 
is a communication from Mr. Evans, relative to the same subject. 
On comparing the times, as observed by these two gentlemen, it 
will be seen that there is a difference of fourteen seconds in the 
time of the commencement, and of twenty -eight seconds in the 
lime of the ending of this eclipse. As these two observers live 
within a mile or two of each other, there cannot be any great 
difference in the absolute time' at the two places ! and as they 
have thought proper to publish the result of their observatiems, 
. . I think 



On the late Sokr Eclipse, 441 

I think they owe it to the public to reconcile thie singular 
ference between them. 

Th^ same remark will apply to two other observers in the 
town of Ipswich, viz. Mr. Capel Lofft, and Mr. Acton, as in- 
serted in the same Magazine to which 1 have just referred. 
Here we find a difference of no less than one minute and a 
quarter in the time of the ending of this eclipse, although they 
both agree as to the time of the commencement. This dif- 
ference appears to be there attributed to the superior power of 
one of the telescopes : a very improbable and a very absurd so- 
lution of the difficulty. For, independent of the impossibility 
of any telescope (however powerful) making so wonderful a dif- 
ference in the ending of this eclipse, it ought to have caused a 
similar difference in the time of the commencement. Indeed we 
sometimes find that there does exist a slight difference in the 
observed time of the commencement of an eclipse, but seldom 
any difference in the time of the ending of it: because in the 
former case, one observer may catch the first impression of the 
moon on the sun’s disc before the other ; but, in the latter case, 
they can both follow the moon’s course to the very edge of the 
sun’s disc with equal facjlity and correctness, and thereby tell 
exactly the time at which the separation of the two bodies takes 
place. 

Before 1 close this letter, I cannot help adverting to Mr. 
Groombridge’s explanation of the error in the Nautical Alma- 
nac, which had been noticed in one of your former numbers, 
relative to the point where the moon makes the first impression 
on the sun’s disc, in this eclipse. He says that the number of 
degrees is right if applied to the moon’s vertex as it relates to 
the plane of the equator, and that it ought to have been so 
expressed. But surely it cannot be necessary to inform Mr. 
Grooinbridge that in all cases of this kind, the angle is reckoned 
from the vertex as referring to the plane of the horizon only; 
and that the very design of noticing it in the Nautical Almanac, 
was to enable an observer to point his telescope to that part of 
the sun’s disc : which could not be done if the vertex related to 
the plane of the ecliptic or of the equator. In fact, Mr. Groom- 
bridge cannot produce any Nautical Almanac, ever since the 
first publication of that work, wherein any other interpretation 
of the phrase is intended : neither do I think that he can men- 
tion any treatise on the science, wherein any other mode is given, 
for determining the point where the moon first touches the sun’s 
disc, than that which measures the angle from the vertex as it 
relates to the plane of the horizon. 

One word more on the subject of this eclipse. Mr. Groom- 
bridge observes that it was total in the northern parts of Russia, 
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m or near the meridian* But, if he will take the troiibjte to 
calculate the path of the moon’s shadow, he will hnd that the 
sun was centrally eclipsed on the meridian in riortli latitude 43° 
8' 48", east longitude 29° 41' 30"; and that the central ^)ath of 
the moon’s shadow did not, at any time during its whole course, 
enter any part of the Russian territories* 

I am, sir. 

Your obedient servant, 

London, Dec. 16, 1816. AstronoMACUS. 


XC. On the late Solar Eclipse* By E, Walkkr, Esq* 

To Mr. Ttlloch. 

Dear Sir, — The fallowing obser\'ation on the solar eclipse, 
of November 19, 1816, was taken in latitude .52^ 43' 24" N. 
and longitude 1' 34", 4 in time, east of (yrecnwich. 

The beginning of the eclipse was not observed, but the end 
was taken, with a forty-six inch achromatic magnifying forty- 
two times, at . . . , 10^ 25' 14", 5 A.M. per clock. 

Clock too fast at 10'‘ 25' . . 0 3 9 ,66 

End of the eclipse . . iO 22 4,84 m. time. 

The air was very clear during the time of observation, and the 
aperture of the object glass of the telcsco])c being cojitracted to 
two inches, the distinctness gained by this means wUvS more than 
a compensation for the low power I used. And, as I had an ob- 
servation of the sun’s transit oyer the meridian on the same day, 
the critor of observation of the end of the eclipse does not, pro- 
bably, amount to more than a second. 

I am, dear sir, 

Yours respectfully, 

Lynn, Dec. 10 , 1816 . Ez, WalKF.R. 


XCL Inqnhies into the Laws of Dilatation of Solids, Li- 

J uids, and elastic Fluids, and on the exact Meamrcment of 
'emperatures. By Messrs, Dctlong and Petit. Read to 
the Institute 2\)tliof May 1816. 

[Concluded from ji. SCO.] 

Of the Dilatation of Solids at high Tcfnperatures, 

T'iie knowledge of the dilatation of the metals, particularly of 
the ductile metals employed in the construction of instruments 

and 
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and machines, is very important in .a great number of circum* 
stances. The utility of these (Icterminatioiis has been at all times 
felt ; and they have employed methods more and more exact, in 
proportion as the want of precision was felt iu physical researches. 
We may cite as nif^st deserving of confidence the results of 
Snieaton, Ranisden, Lavoisier, and Laplace 

In the labours which have been inulcrtaken on this subject, 
we have |)rincipally endeavoured to ascertain the ahsi»lutc dila- 
tations from 0° to H)0 ‘, and this is iu fact suflicieut for common 
use. Messrs. Laplace and Lavoisier have besides ascl^rtained, 
that between the freezing and boiling point the dilatation of the 
metals was exactly in proportion to the indication of the mer- 
curial thermometer. Borda also made the same comparison, 
hut in an cKtent of thermoraelrical scale too inconsiderable to 
warrant any induction relative to the laws of dilatation. Never- 
theless the object of his labour was fulfilled, since he proposed 
merely to ascertain the varintions of length which were produced 
by the changes of temperature of the air iu the instruments 
which were to be. employed iu the measurement of the meri- 
dian . 

The greatest dilTicnlty experienced by all those who have been 
occupied with impiiries into the dilatation of solld'^, jnoceeds 
from liie necc'-'^ity in which we are of rendering one part of the 
system absolutely fixed, which implies much complieatioii in 
the a]>panttus. When wo confine ourselves, as Borda did, to 
measure the differei:ccM»f dihUalion of two metals, we are merely 
obliged to render the insuiiments invariable with respect to each 
other, a condition which it is much more easy to perform than 
the first. 

As we onlv seek to compare between each other the laws of 
dilatation ot various bodies, it aj»peared to us that we should 
ocpially well attain this end, by substituting the diflerence of the 
dilatations (or the alisolnte dilatations. 

It is chicily from this consideration that we determined to em- 
ploy the fo]lo\ving apparatus : 

This apparatus is eojuposed of two rods, one of platina, the 
other of red cop})er, twelve decimetres long, twenty-five milli- 
metres broad, and four millimetres thick: they arc connected in 
an invariuhlc manner by one of their extremities, by means of 
an iron fmverse upon which they arc firmly screwed. To the 
other extremity arc adapted brass rod**, which rise at first verti- 
cally and afterwards bend horizontally. One of these rods has 
a scale graduated into fifths of a millimetre, and the other is 
furnished with an index which marks the twentieths of the di- 
vision of the scales, which admits of our appreciating the cen- 

tieines 
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ti^mes of the millimetre or the 120,000dth parts of the length 
of the measuring rods. 

These rods rest on four copper rollers fastened to a bar of 
iron. The whole machinery is placed in a vessel of red copper 
fourteen decimetres long, fifteen centimetres deep, and ten cen-» 
timetres broad. We injade use of fixed oil in these new experi- 
ments as in those which were made upon the gases, and we had 
recourse to the same means to render the temperature stationary 
during a time sufficient to permit the measuring rods to acquire 
an equilibrium of temperature with the liquid. There were also 
two syf^tems of metallic plates placed on each side of the mea- 
suring rods, and which we might put in motion in the liquid 
mass, so as to mix the different strata, and establish everywhere 
a uniform temperature without any risk of the derangement of 
the rods. Finally, the copper vessel was furnished with a lid 
having four sockets, in which were^thermometers which served 
to indicate the differences of temperature which were expected 
to take place in the various parts of the vessel. A thermometer 
placed horizontally between the bars indicated the true tempera- 
ture of the liquid. 

That we may avoid prolixity, we shall omit several trifling de- 
tails, which concurred however to the exactitude of our observa- 
tions. It is easy to see from the known dilatations of the platina 
and copper, that a change of one degree in temperature ought 
to vary the relative position of the index by about a hundredth 
of a millimetre. Now it is impossible to be deceived with a part 
of the index, however little a person may be versed in reading 
off the divisions. This precision appeared to us sufficient in the 
kind of researches which occupy us. Besides, in order to give 
more sensibility to this instrument, its dimensions mast be aug- 
mented, and then the difficulty of establishing a uniform tem- 
perature throughout the whole extent of the measuring rods 
would necessarily throw more uncertainty on the true dilata- 
tions. 

As a point of departure, we have taken the state of the mea- 
suring rods in an oil-bath, which remained several days in a 
room the temperature of which did not sensibly vaij. This 
pioeesa appeared to us to be preferable to the employment of 
iee^ which does not present a temperature really fixed, unless we 
can agitate it continually, particularly when the surrounding air 
is from 15^ to 20^ above zero. 

The oil-bath was afterwards heated to the temperature of 100 
degrees and up wairds, with the same precautions as in the foregoing 
experiments. The heat of the liquid mms and that of the fur- 
nace being here very considerable, the maximum of temperature 

was 
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was kept up for ten or twelve minutes, which was sufficient for 
the rods being put in equilibrium of temperature with the oil, if 
we consider particularly that the agitation of the liquid renewed 
every instant the surfaces in contact. (The proof of this was 
besides acquired by the invariability of the indications of the in- 
dex.) 

The temperature was afterwards raised to 2(X), 250, SOO^’, 
and the simultaneous observation of the index and of the mer- 
curial thermometer served for comparing the progress of this 
last instrument with the dilatation of the metds. Oh taking 
the difference of dilatation corresponding nearly to the first hun- 
dred degrees of increment in the temperature, in order to ascer- 
tain the value of the degree in our metallic thermometer, we 
found that the term of SCXy’ of the mercurial thermometer cor- 
responded nearly withfiklO^of the metallic thermometer. These 
experiments, which were repeated several times with results very 
little different, prove, contrtiry to the opinion generally received, 
that the metals follow in their dilatation a progress more rapid 
than that of the mercurial thermometer. Thus by supposing 
that we had regulated, according to the method adopted, the 
thermometer in the air, the mercurial thermometer, and the me- 
tallic thermometer, when the first shall mark 300^ on its scalei 
the second will indicate nearly 310^, and the third 320^. 

This property of the metals being once well ascertained, wc 
must naturally inquire if the glass, which wc are obliged to em- 
ploy in almost ail. the experiments, does not present the same 
phaenomenoii. We endeavoured to ascertain this by adding a 
measuring rod of glass to the copper measuring rod of the fore- 
going apparatus ; but a difficulty was then presented, which we 
do not meet with in the metals ; the measuring rods ought to be 
kept in a position absolutely invariable with respect to each 
other, and this cannot be done without a screw. Now all the 
world knows that it is impossible to fasten strongly a thick me- 
tallic plate against the glass without breaking it, whatever care 
be taken to prepare the surfaces which are to come in contact. 
We employed in the first place, as an intermediate body, a sheet 
of paper which had been previously brought to a temperature of 
300^ by taking care to compress it strongly between two metdlie 
plates. In spite of this precaution, the glass rod did not appear 
fixed with sufficient solidity after the experiment, to remove every 
suspicion of error. We then substituted for the paper very thin 
laminae of fine silver ; and for this time the immoveability of the 
measuring rod and of its prolongation appeared to us complete. 

We have made with this system of measuring rods several 
series of experiments similar to the foregoing, and we found 

that 
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Ibiit the excess of the dilatation of the copper over that of the 
glass' remained very nearly in proportion to the indications of 
the mercurial thermometer to the temperatiue of 30(>* and up- 
tvards. This result, very different from that which ’ive had ob- 
tained with the incasurenients of copper and platina, aS it ap- 
peared to us, could only he accounted for by supposing tl>e glas» 
to possess a law of dilatation still more rapid than th^l? of the 
metals. 

Before ns M. De Luc thought he perceived in this sul>stance a 
similar property, although his cx^iertmcnts had not goner beyond 
100^* His apparatus was composed of two vertical measuring 
rods, one of glass and the other of brass, fastened together in*- 
variably at their lower extremities. He gave to these measuring 
rods lengths which are in the inverse ratio to their respective 
dilatabiiity : the largest, which was the gtiiss one, is kept fastened 
by its upper part ; the highest extremity of the copper rod is 
entirely free ; and it results from the relation uf the dimensions 
of the two measuring rods, that this extremity cannot undergo 
any change of situation at whatever temperature the measuring 
rods are exposed, if the dilatabiiities of the ^glass and of the 
copper vary in proportion. Now De Luc had observed that 
when lie had established the compensation for a certain change 
of teniperature, there was no longer aiiy room for greater or 
smaller variations. 

But we must t)bservc, that the measuring rods were in a ver- 
tical situation, and plunged into a vessel full of water, of which 
the temperature was gradually raised. Although care was taken 
to shake the liquid^ it is probable that the inferior strata were 
always, colder than the upper ; and as the copjUT rod occupied 
the lower half^ while that of glass passed through it in its whole 
height, we may ascribe tlie increasing dilatability which the glass 
has presented, to the copper rod being always found at a lower 
temperature than the other, and the difference must have in- 
ereOsed with the heating. We might besides remove this diiubt, 
by repeating the same oijservation, tlic measuring rods being 
placed horisiontally, or rather by reversing tlie position of the 
apnaratus. 

jMi/ De Luc, who does not seem to suppose that his ajq)aratus 
has the inconvenience we have mentioned, employed no means 
of verification ; so that we might fairly entertain some well founded 
dotibts as to the result of liis experiments. With the view of 
verifying the conscijiicnccs which we may deduce from tlic ob- 
5 ^atiom» of thivS cx])eriiiientalist and our own, we have endea- 
totited to establish this same comparison by a more simple me- 
thod. 


The 
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The marcli of the mercury in the ordinary thermometer trteHb- 
sures the excess of the dilatation of this licjuid over that of the 
sehstancc which serves it for an envelope : when this substance 
varies, tlie apparent dilatations of the mercury change ; but they 
will all follow the same law, if the bodies of which the envelopes 
in[e formed have themselves a similar law of dilatation. M.Biot 
has already made a fortunate application of this truth to the de« 
termination of the real maximum of density of water, and to the 
inquiry into the laws of dilatation of various liquids. 

It w^as by lasting on the same principle that we endeavoured 
to compare the dilatations of the glass and iron at various tem« 
peratures. In order to know the apparent dilatation of the 
mercury in the glass, it is suiheient to observe the thermometer 
itself : in order to measure this same dilatation in the iron, it is 
sufficient to construct a 'thermometer the reservoir and tube Of 
which are of iron. We cannot, it is true, estimate directly in 
this case the increase of volume; but by substituting the mea^ 
suroineiit of the weights for that of the volumes, the determina* 
tions are not less exact) when we operate on a large mass. 

The. iiivstrument w^hich we made use of consisted of a cylin- 
drical reservoir of hammered iron, very homogeneous, wMbh 
might contain about 135 gruinines of mercury. 1 1 is surmounted 
by a cone taken in the same mass, and terminated by a smatl 
hollow^ steel tube, the interior diameter of which docs not exceed 
a denii-millimetre. We may screw to the upper part of this tube 
another reservoir of the same metal, the capacity of which is 
double tliat of the lower :* when the two pieces are joined, the 
extremity of tire tube enters two or three millimetres into the in- 
terior of lliis cylinder. Wc see by tliis arrangement that we 
may fill the reservoir and the tube like a thermometer, by boB- 
iiig at different times the mercury, so as to avoid all suspicion of 
tile air or humidity having any effect. 

When the \cssel has assumed the desired temperature, we un- 
screw tlic upper reservoir, and the lower wall i>c found perfectly 
filled witli mercury. On submitting it afterwairds to a bigbet 
temperature, the mercury which issues from the thenuometer 
ot iron may be received into the upper reservoir, liy weighing 
precisely the empty vessel, and this same vessel containing the 
mass of mercury which filled its capacity at the different tem- 
peratures observed, we may see by a very simple calculation, 
if the supposition of a similar law of dilatation in the ii*on and 
tl’*e glass will make the results of the experiments agree with eadi 
other. 

We could not expect to find in the interval of the first hun- 
dred thermometrical degrees a very sensible variation in the ratio 
of the dilatations of the two substances Which vve compared ; 

but 
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but we made the experiment at the boiling point of water^ in 
order to assure ourselves of the degree of exactness which we 
.might expect from our process. By employing in the calculation 
the dilatation of iron given by Messrs. Laplace and Lavoisier^ 
we found the dilatation of the mercury for one degree. 
We must add an unit to the third cypher significative of the 
dilatation of the iron which we have employed, in order to make 
our result coincide exactly with that of the same experimentalists 
on the expansion of mercury. 

Now by exposing the vessel at the temperature of 300*’ we 
find that the quantity of meucury which issues from the iron 
thermometer is far superior to that which ought to issue from it, 
if the iron and the glass preserved at high temperatures the 
ratio of expansibility which has been assigned to them below 
100*^ •«-— This experiment has been repfsated several times, with 
results very little di^erent ; so that wc may conclude that the 
dilatation of the glass does not remain constant at all teinpera- 
tureSj and that it increases more rapidly than that of iron. 

It is extremely probable that the dilatation on the increment 
of elastic force of the gases remains constantly proportional to the 
temperatures. (This is what we shall prove in a subsequent pa- 
per.; By admitting this principle, we see that the indications 
of the mercurial thermometer will be always superior to the real 
temperatures, and the more so in proportion as we rise in the 
scale; but experimentalists will doubtless see with astonishment, 
the slowness with which these differences increase. This does 
not seem to arise from the dilatations of the mercury remaining 
nearly proportional to the real increments of temperature, but 
from the law of dilatation of the glass being combineil with that 
of the mercury, and an almost exact compensation being the re- 
sult. Besides, we shall be able to verify this completely. 

It results also from our researches, that the metallic pyro- 
meters^ to which we ascribe a regular march, indicate tempera- 
tures mueh too high, when we suppose, as has always been done 
hitherto, that the dilatation of the metals remains constantly pro- 
portional to the temperatures. 

Ufoieat the conclusion of the above Paper by the Editors of the 
Annates de Chimie et de Physique^ 

This memoir is printed precisely as it was presented to the 
Institute in 1815. We then expected to have been able to 
publish the continuation speedily afterwards. — Particular circum- 
stances having interrupted our labours, and not permiting us to 
fix the pericxi at which it will be terminated, we thought it best 
to give to the public the results which have been already ob- 
tiuned. 

XCII. New 
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XCII. New theorem appUcalle to the Value of Annuities. 
To Mr. TilhcL 

Sir, — The following correct and new theorems, for deter- 
mining in all cases the amounts of annuities certain when in- 
creasing in the constant ratio of the natural numbers 1.2.3... .7?, 
and also of the squares and cubes of the natural numbers, may 
prove acceptable to many of your readers. 

The method of summing of .series of this kind is very well 
known, but in this instance 1 was led to them by a process es- 
sentially dilFerent. However, my object is not to discuss metliods 
and principles, but to detect error with a view to the consequent 
establishment of truth ; and as this matter appears not to have 
been clearly illustrated by any of the writers on series or an- 
nuities with whom I am acquainted, I am therefore desirous to 
announce these theorems in your publication. Mr. Bailv, in his 
Doctrine of Annuities, has given the investigations relating to 
this subject ; but in the several series there made to represent, 
respectively, the amount of these annuities, a remarkable incon- 
sistency exists, the consequence of which is, that the forniulsp, 
thence derived, are of' no avail in satisfying the objects of our 
inquiry when the annuities are thus annually increasing; and 
further, that they are applicable to this purpose, only on the asr 
sumption of the annuities being actually decreasing in the order 
specified above. It is therefore proper that the two assumptions 
be separately distinguished, and this ambiguity in the Ibrmula; 
pointed out: otherwise the adoption ol’ it indiscriminately, may 
not only confuse and mislead, but produce egregious mistakes. 
At the same time, I cannot but express my surjuise that an au- 
thor, who censures with so much freedom and severity the scien- 
tific labours of his contemporaries, should have suffered such 
absurdities to deteriorate wduU iu every other respect is a very 
useful and jiopular performance. 

I shall now’ proceed to give the theorems themselves ; in order 
to which I take X to denote the amount of an annuity increasing 
according to the order of the natural numbers l.2.3...,n5 
and Y and Z that increasing by the scpiares and cu’ucs of them. 

Now putting X to denote 1 + r the amount of I/, lor a year, 
and n the number of years ; then these several c|niiutities will be 
equal to and truly represented by the following different series : 

Xs=724-(n— 2}x’+(7i— 

y =««+ («-5 V 

(nr- l®)jr+ («— (n— +(«— -f (n— 
Vbl.4S.No.224.iJw. Itil6, • F f "And 
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Apd the analytical expression for the sum of §ach series will 
be respectively : 


X = 


j;— I. (1 + r— 1)- 


f - «+ 1 

.T—1. (I 4 .r- 1) — (2n+ 1 +r.?i + l*) 


y ^ ar— 1.(1 4*^— l) + y.l +r— r.2M+ 13 4.3(r.w+ + 2 + I)— r 

As an example in 'bach case when the term is five years, and 
rate pf interest 5 per cent., we have for 

X 16,03825625 

Y 57,56850625 
Z 232,4440064, 

But which numbers, by the erroneous process of computation 
given in the work already quoted, would come out successively 
for this term and rate of interest: 

^ X 17,11553125 

Y 64,03215625 
Z 265,19378125. 

The difference in each case, between the amounts or the ex- 
cess in error, rapidly augmenting as the rate of interest and term 
of years increase. 


To the formulae enumerated above, may be added the follow- 
ing: 

n 71 — 1 

(I + r+ 1 +r — 1) 

And this is a general expression for the amount of an an^ 
imity increasing according to the numbers I. 3, 5. 7 . . .2n — 1. 

And if the annuity is supposed increasing in the order of 
their squares, the goneral cxpicssicn for its amount in n jears 
will be 

n n 

.T — 1 (I -i-T— 1) + 7.1 r (2n -K 1 — .Sn 

(.c-ll}- 

I intend at a future opportunity giving the necessary theorems 
for the present value of annuities under the particular circum- 
stances just stated, and also some other matter relative to the 
deterniination of the rate of interest in annuities, 

5, t^aberdasbers Place, Hoxton, Jas, Benj. BenwelL, 

Dec. 10^ Idle. 

, XCIII. On 
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XCIIt, On Safety -‘lamps j and the Bairier formed ly IVire- 
gauze against the Passage of Flame, By i. Murray, £^q. 

To Mr, Tillvcli, 

Sir, — . ]VJ[r. Langmire, in the last number of The Annals of 
Philosophy, pronounces the limit 1 have assigned to the barrier 
against Hainc — to be inconsistent with the deductions of Sir 
H. Davy, P)y a reference to my paper Mr. L. will find that 
this had a relation to simple junexplosive fianie, and was intro- 
duced as ex|)lanatory of the chasm obtaining between flame 
and metallic surfaces ; and if this gentleman will have the good- 
ness to place a series of wires on a frame, these wires being one- 
eighth of an inch apart, he will find (as I did) that such an ar- 
rangement is effectual ni cutting off the comiuiinication of flame. 
If he will please to he referred to the Rev. Mr. Hudson’s Narrative 
in your last number, page ^^51, he will also discover that Sir H. 
expressly names one-eighlk ; this i hail as corroborating my 
inference, and value it the more as it has been for the first time 
to me published. — The safety-lamps are conslructed of wirt- 
gaiize having JSI apertures in the square inch; and I repeat, 
that I do not consider any danger is to be appvcliended, if by 
Occident the alternate mesh be broken down j for even then, the 
intervals would be oidy distanced ovefourfetnth of an inch. 

The double cylinder is by no means necessary, and may be in- 
jurious where the exterior one is of coppery for the following 
reasons: 

1. It is violently acted upon by fire-damp. 

2. Dissimilar metals being cnqdoyed, a Galvanic action may 
be induced, and corroMn lake place. And, 

3. The sebacic acid of rancid oil acts ft)rcibly on copper. 

I will go further than even fsir H. Davy has done, and assert, 
that, even should an explosion occur wiihin tiic lamp (the gauze 
being formed of loose pliant materials), and tlie imperfectly coii- 
•structed cylinder burst, by means of il; even then, no danger 
would accrue to the miners, for the extinction wonhi instantly 
succeed the explosion, when confined within the c\linder. Ill 
one of the coliierics wlucli I flcscemled, the under-viewers using 
a lamp procured from Newcastle, made of fine brass vvire as soft 
and pliant almost as common thin writing-pajier, the cylinder 
loosely connected with tiie socket, above the screw, and the 
seam indifferently joined ; — this improper instrument, having 
nothing to recommend it but a rude imitation of that most valu- 
able machine, in his hands at the joining of the seam ; yet 
ihe was perfectly secure, and escaped without the least injurv* 

Ff2 The 
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The seam was stitched together with intervals not less than |th 
of an inch ; and this had served repeatedly to explore the mine 
and ascertain the presence of the fire-damp. These facts are 
important to our question^ and place it in a new and interesting 
point of regard. 

It is harsh and unbecoming^ 1 deem, sir, to ridicule this happy 
invention ; for mvself, 1 cannot make merry when the question 
at issue is that of the lives of human beings: — Is it not too 
severe to blend the name of its discoverer with contemptuous 
sarcasm ? — introduce the language of the admirers of this prin- 
ciple of security with, pantomimic farce? — and to turn the praise 
honestly bestowed Sir H. Davy, into invectives against' him? 

I should be glad to know who it is that has done more for die- 
iiiical science than this philosopher (I would not depreciate the 
labours of his conteni[jorarics,or undervalue preceding chemists) : 
What discovery, I ask, has ever imjiosed a higher claim than 
this safe-lamp, on our tribute of admiration ? Mr. Langmiie 
suspects it is unsafe — 1, on the other hand, know that it is se- 
cure under every possible circumstance. This language Mr. L, 
will pronounce bold and assuming; — but it has been proved safe 
lulScr circumstances vvhieh can never occur in the mine. — A 
friead of mine got a small safe-lamp, not more than one half 
the size of those in coniinon use, and where the danger was pro- 
portionally enhanced, this, containing 784 apertures in the 
s(|uare inch, was plunged into a mixture of oxygen and super- 
carhuretted hydrogen: the wire-gauze became speedily nd hot; 
but it was found even under this stwere test perfectly safe. Sir 
Humphry Davy is blamed, I think unfairly, for the mere me- 
chanical part of the structure ; and the term lamp making,'’ 
and the word original,” are associated in a manner which is 
unfeeling and undeserved. Tlie calm and dispassionate suffrages 
of the gcntlerueu who voted to Sir H. a piece of plate, for the 
eminent service rendered to the cause of miners, forcibly re- 
pel the unjust attack. Would it not be an insult to their un- 
derstanding and good sense, to s!iy that the merits of the dis- 
covery had not been fully canvassed, or that they were incapable 
of appreciating the benefits rendered to humanity by its means? 
1 challenge in the most unequivocal manner Mr. L. to point out 
a single accident which has occurred where Sir H. Davy’s lamp, 
as constructed by Mr. Newman, of Lisle-street, has been used. 
This is the most decisive appeal that I can make, or can be made, 
in its favour, — I think I could guaranty with my life its abso- 
lute safety. The wear of the materials is a point which none can 
prevent— mutability is impressed upon all the works of ^Nature. 
To defy or controul the operations of natural causes, to endea- 
vour to stem the ravages of time> is a folly which could never 

enter’ 
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enter ^ mind so well fortified by science as that of the emi- 
nent philosopher against whom Mr. Langmire has so desperately 
wielded the shaft of ridicule.— As to the priority of Sir H, 
accused by Mr. L. {indirectly it may be) of acting on the ori- 
ginal invention of another, Mr. Hodson’s view of the controversy 
will fully confirm : and to that paper I beg that Mr. Langmire 
will direct his attention. 

None can doubt Mr. Langmire’s scientific merits. His various 
papers bear ample testimony of a shrewd and well-informed 
mind; and the honourable assurances of his practical knowledge in 
mines, which I had the happiness to receive fir^om many gentlemen 
respectable for their attainments, render roe position unques- 
tionable. Mr. Children’s scientific worth stands pre-eminent in 
the lists of human knowledge, and is universally acknowledged. 

It is painful to see the asperities of controversy, and particu- 
larly those of superior mindsS. In the warmth of our feelings, 
excited by an ardent love of what we esteem and value and ad- 
mire, inadvertent expressions escape, w’hich out cool and calmer 
moments of reflection condemn, and wish to recall. For myself, 
I own I felt hurt when the admirers of this discovery were told 
that they were amused with the novelty of tlie thing,” af if 
we were children^ and the object of our admiration a Dutch toy ; 
and now we are informed that it may l>e esteemed as a curiosity 
A little while, and the balance of truth, directed by the hand of 
time, w^ill incline the scale, and pronounce a verdict in favour of 
the absolute security of Sir H. Davy’s safe-lamp, which the 
storms of opposition can never disturb, and wdiich will stand un- 
shaken in proud pre-eminence.” 

In proof of the explanation offered by me, for the principle on 
which hinges the offered security, — and that it does not depend 
on the conducting character of the metallic wire-gauze, — I may 
state again, that non-conductors of caloric will cut off the com- 
munication of flame. This may he easily proved: — Let a number 
of punctures be made in a card, and proptd a jet of carburetted 
hydrogen throjigli it ; the cxperinicnt will decide that the gas 
may be ignited on the outer surface of the card, and cut off the 
flame from communicating with the orifice of the pipe. 

Besides all this, the ambient air is a had conductor of heat. 

I have insulated a flame surrounded by an atmosphere of 
steaniy and found tliat combustion would not communicate 
through it. 

Methinks it is cruel to torture the miner’s peace by raising 
suspicions as to the security of the safety-lamp: — for my part, 

I glory in being the advocate of a discovery so illustrious, and 
of one which holds out such iiiiportajit and extensive and lasting 
benefits to mankind. 

Ihad 
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• I had imagined that this lamp would have held precedence cyf 
all others, and that there existed no necessity of making a pa- 
rade about any other, or raising up a rival. I seej howeiter, that 
Dr. Murray’s safe-lamp forms a prunrinent article in tfee last 
number of Dr, I’homson^s Annals of Philosophy; — whether the 
merit of priority rests with Dr. Murray or with me^ let the fol- 
lowing extract from the little volume I published, and quoted by 
Mr. Hudson, decide ; see page 164. 

An air-tight lamp being formed — a pipe might supply it 
from the mine itself, the orifice of the tube receiving the supply 
from the stratum o^ir (onligttom to thejloor, — the carburetted 
hydrogen being anrl ascemUng would occupy the upper 

part, and thus could not enter the tube/^ 

This is conclusive on the subject, — My Elements of Chemical 
Sciciioe was published June 1815, consequently^^Ve months be- 
fore Dr. Murray’s paper on the subject appeared and was read 
before the Koyai Society of Edinburgh. Whatever merit then may 
attach to priority in suggesting the structure of an air-tight 
lamp, to be fed by a flexible tube from the floor of the mine, 
foj^nded on the specific levity of the ascending carburetted hy- 
drogen, I must claim as my undisputed right. •^But really, sir, I 
see no use in multiplying safety^lamps, which cannot rn their 
best estate” compete tor a moment with the one introduced 
by Sir H. Davy: by this sublimely simple” invention, these im- 
perfect projections are liappily superseded ; and for my own part, 
I should have consigned the suggestion of my mind to forgetful- 
-ness, had it not been elicited from me by Dr, M.’s persisting in 
claiming an exclusive title to this structure ; and but for this, my 
present staleineijt would have never been. I may again detail 
to you my plans for getting rid of the fire and choke damps of 
mines, which ha.s been honoured with two voles of thanks from 
the Society for preventing Accidents in Coal-mines.” — That 
of the fire-dam]) will retiuire a plate for its better apprehension. 

If my feeble lal)ours in the cause of humanity should be di- 
rectly or indirectly serviceable, it wnll delight me to reflect, that 
at least part of the duties of social and civil life has been ful- 
filled in me. 

I am, witli much respect, sir. 

Your very obedient and most humble servant, 

Suiry Institution, Dec. le, 1816 . J. Murray, 


To Mr. Tilloch. 

Sir,— ^S ir Humphry Davy’s claims to a priority of invention 
in tbe safety-lap»p being established by the unanimous suffrages 
. . • of 



Notices respecting New Books^ 455 

hf a general meeting of the coal trade^ — allow me to propose^ 
henatimy the following query: 

Ha? Mr. Langmire made experiments with the wire^gauze 
safc-laihp, — under what circumstances, — and what were the re- 
sults ? If ill the mine, has it been submitted to that ordeal 
which it is required to pass, and has it been found wanting ? If 
in the latter position Mr. L. should answer affirmatively, then 
he is re(]uire<l to detail the phaenomena connected with it, that 
it may be corroborated or negatived by other experimentalists. 

Meantime our faith stands undismayed, for it is seated on a 
rock. — A mere ipsedixil^ or bare assertion unsupported by the 
}jroofs of experiment, the philosopher reacts as “ trifles light 
as air.^^ 

I am again, with every respect, sir, 

Your obliged and very obedient humble servant, 
Surry Institution, Dec. 14, 1816. J, MURRAY^ 


XCIV. Notices respecting New Books^ 

]VI a. Andiikw Horn, author of ‘ The Seat of Vision determined 
by the Discovery of anewFunction in the Organ,' intends publishing 
a work upon which he has^ been long engaged,— Illustrations of 
the Mosaic Cosmogony and Naochian Deluge. It is divided into 
three parts. The first part contains an Inquiry into the origin 
of tiie notion prevalent among mankind concerning superior 
beings; comprising four chapters. I. Concerning^ an intuitive 
notion of the Deity. II. On the argument u priori for the being 
of a God. HI. On the evidence for a first cause arising from the 
course of nature. IV, llcvelation proved to be the only source 
lr«)m whence iniinkind have derived their notions concerning the 
being of a God, and a creation. Fart concerning Philo- 

sojihical Cosmology, consists of two chapters. I . Opinions of the 
most celebrated aneient philosophers concerning the origin and 
constitution of the world. — 11. Frinciples assumed by the most 
distiiiguisiied modern philosophers, to account for the formation 
raid mcchauism of the world. — Fart thiniy On the Origin of the 
V\)rld, Formation and Revolutions of the ICurlli according to the 
principles of Moses ; this comprises fifteen chapters. — L Con- 
cerning the antiquit); of the woild.and beginning of things. — U. 
Of space, — III. Concerning creation and the extent of the Mo- 
saiae cosmogony. — IV. On matter, its properties and atomic 
state.— V. On the reduction of the atomic mass of this earth to 
a sphere. — Vl. An inquiry into the existence and agency of an 
universal fluid . — § 1. Concerning the its Jaws, 

and evidence that it operates under a /^i/^b/fimodification.-*§ 2. 

Ff4 ‘ On 
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On the agency of the aethqria\ f^uid m the prodqction of electrical 
fiii^r^itiena. — § 8. Agency of the setherial ftuid in Galvanic phe- 
^oinena.< — § 4, Agency of the e^therial fluid in magnetic pheno- 
— § 5. Agency of the aetherial fluid in the prod^iion of 
light and colours. — -§6* On the agency of the sethcrial fluid in 
causing heat. — ^VIL On the production of the atmosphere.— 
VUI. Concerning the formation of primitive rocks. — IX. On the 
prorluctioh of primitive mountains. — X. On the formation of se- 
condary rocks, and progress of organization from its vegetable state 
to its j^ferfectidn in man. — XI. On the physical consequences of 
nian’s onginar triinsgression.— § 1. Concerning the nature of 
tlie curse ithposed iipbn the ground. — § 2. On the origin and 
formation of coal.— § 8. On the origin of rock salt.— § 4. Con- 
tinuation of secondary strata till the ocean ceased to make che- 
mical depositions. — XII. Historic and traditional proofs of the 
deluge. - § 1. Mosaic account of the deluge. — § 2. Heathen 
traditions the deluge. — §3. Proofs from tradition that the 
poles of the earth were changed at the deluge.-— XIII. Natural 
proofs of the deluge and change in the polar axis of the earth. 
— § 1. Longevity of mankind before the deluge.— § 2. Of the 
rainbow. — § 3. Vestigia of the retreat of the waters into the 
abyss.— XI V: Concerning the partial changes which the earth 
has ^hstained^ previous and subsequent to the deluge.— § 1. On 
the causes that have contributed to the present appearances in the 
crUst of the cUrth, — §2. On the formation of metallic and other 
Veins'.— § 3. On the connection between the changes in the crust 
of the earth and organic remains found in its strata. — XV. On 
gravitation, the uiechaiiism of the solar system, and its con- 
nection ivith the universe. — The whole will be comprised in one 
volume quarto, of about oOO pages, accompanied with four plates 
illustrative of the various theories and phenomena which it em- 
braces, Among others, the following theories will appear, found- 
ed upon a principle more general than any hitherto proposed : A 
new theory of Gravitation, of the Earth, of Light and Colours, of 
Combustion, &;c. &c. 

The work will be published by Subscription. The price One 
Guinea and a Half. It will be put to the Press as soon as the 
number of Subscribers shall be competent to cover the expense. 

Subneriptions will be received by the Author, High Wycombe ; 
lylessrs. Gale and Fenner, Paternoster-row, London ; A.’Consta- 
Ide and Co., and W. Blackwood, Edinburgh. 


* Inquiry into the Effects of Spirituous Liquors on the Phy- 
4eat and.MorbI Faculties of Man, and on the Happiness of So- 
sb^lty be published. 


The 
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Tli« First Part of Voluixie IV. of the Geological Transactions 
has just made its apjioarance. The contents are, 

I. Observations on the Geology of Northumberland and Dur- 
ham. By N. J. Winch, Esq. F.L.S. Honorary Member of the 
Geological Society, — 11. On a Whin Dyke traversing Lime-* 
stone ill the County of Northumberland. By the Hon. Henry 
Grey Bennet, M.P. F.R.S. Vice President of the Geological So- 
ciety. — HI. Description of an insulated Group of Rocks of 
Slate anil Greenstone in Cumberland and Westmoreland on the 
east Side of Appleby, between Melmerl)y and Murton. By the 
Rev. W. Buckland, Professor of Mineralogy in the University of 
Oxford, and Member of the Geological Society. 


XCV. Proceedings of Learned 


ROYAJ^ socij^Tr. 

T HE 29th of November, being the anniversary of tins Society, the 
following election of officers took place for the ensuing year. 

On examining the lists it appeared that the following gentlemen 
were elected. 

The Right Hon. Sir Joseph Banks, Bart. G.C.B^ President. 
Samuel Lysons, Esq. Treasurer, 


Taylor Combe, Esq. 

William Thomas Brand, Esq. 
Of the Old Council, 

Right Hon. Sir Joseph Banks, 
Bart. G.C.B. 

John Barrow, Esq. 

Samuel Goodeiiough, Lord Bi- 
shop of Carlisle. 

Taylor Combe, Esq. 

Sir Humphry Davy,Knt, LL.D. 
Sir Everard Home, Bart. 
Samuel Lysoiis, Estp 
George Earl of Morton. 

John Pond, Esq. Asir, RoyaL 
William Hyde Wollaston, M.D. 
Thomas Young, M.D. 


^ Secretaries. 

Of the New Councils 
W. T. Brande, Esq. 

J, G. Children, Esq. 

J. W. Croker, Esq. M.P. 

Chas. Konig, Esq. 

Alex. MacLeay, Esq. 

Alex. Marcet, M.D. 

Colonel Wm. Mudge. 

W. II. Pepys, Esq. 

George John Earl Spencer. 

Sir John Thomas Stanley, Bt. 


December 5. — Mr. Todd, through the hands of Sir Everard 
Home, communicated the result of some additional experiment 
made on Torpedoes at La Rochelle. The subjects he now ope- 
rated on were one 8 and the other 18 inches long, but they de- 
veloped no new facts. He found the shocks greater, as might be 
expected, by improving the conductors, in applying the one hand 


to 
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to the animal, while the other held the seaTpel whieli was brougli^ 
in contact with the electric organs. The organs, it, appears, pro- 
ceed from the medulla oblongata. 

Mr. Hatchett communicated a process for sweetening musty 
corn, ill a letter to Sii* Joseph blanks. Several years ago this? 
philosopher was engaged iti researches into the quality and pro- 
ducts of wheat and barley, in consequence of whicli he discovered 
that musty grain, which was so bitter as to be totally unfit for 
use, and which could scarcely be ground, might be rendered per- 
fectly sweet and sound by simply immersing it in boiling water 
and letting it rcniain till the water became cold. The quantity 
of water in this case was always double that of the corn to be pu- 
lihed. Mr, H. found that the musty quality rarely penetrated 
through the husk of the wheat, and that in the very worst cases 
it did not extend through the amylaceous matter which lies im« 
mediately under the skin. In the hot water all the decayed or 
rotten grain Ipins on the surface, so that the remaining wheat is 
effectually cleaned from all impurities, and this too without any 
material loss. The wheat is afterwards to be dried, stirring it oc- 
casibnalty ou the kiln, when it will be found improved to an ex- 
tent which can scarcely be believed without actual experience. 
The immense quantities of musty corn now hi merchants’ ware- 
houses or. granaries belonging to fanners, render tlicse experi- 
ments highly^: valuable at the present crisis ; and it is not doubted 
that, whateyjlr may be the cavils of ignorance and inhumanity, 
the good seiiic of all those interested will lead them to adopt so 
easy, dieap,^and effectual means of rendering their wheat or other 
grain from lO-s- to 40?. a quarter more valuable. 

DeCr 12. — The President, happily, was again able to resume 
his chair, and Mr. Braude routi a paper containing the results of 
his experiments on a species of Chinese galls, which were given 
to him by Sir J(>^eph Banks to analyse. It a|)pears that these 
galls are very valuable for dyeing, or making ink, and that the( 'hi- 
uese use them for their black dyes ; they yielded 75 per cent, 
the astringent principle, containing oxalic and gallic acid, but no 
ejitractive matter. The residuum w^as chiefly w^oody tihie. As 
these galls contain no extractive matter, they are conset^uentlv 
unfit for tanning, and in this respect they differ from all other 
galls, or even from catechu, 

Dec. 19. — :The President in the Chair. M, Du Pin, through 
the hands of Dr. Young, communicated some remarks on naval 
^chitecture,and particularly on the improvements adopted by Mr. 
Seppings, This author began by numerous professions ofgratitude 
for the civilities which he received during his visit to this country, 
and expressed a vfh\\ that the paper then read should be consi* 
dei^d as a testimony of that feeling. But science has neither 

passions 
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Jttosicns tior country, and tlie language of adulation or of prdu- 
dice is fortunately unknown in the apartments of the Royal So« 
ciety. M. Du Pin then proceeded by claiming to his countryman, 
a French shipbuilder, all the merits of Mr. Seppings’ improve- 
ments, which he alleged were known in France in 1725; he intro- 
duced some mathematical calculations, which were of a nature not 
to be publicly read ; and added some remarks on the nature of a 
sliip’s arching, or, as our seamen call it, hogging; alleging that 
vessels always arch most just on being launched, and before re- 
ceiving their guns or cargoes ; that their arching augments their 
capacity at the two ends, that it is not so near the middle as ge- 
nerally su])po$ed, &c., and many other observations, which prac- 
tical men will treat as mere theoretical dreams, unsupported by the 
evidence of facts and experience. 

With respect to the origin of the improvements made bjr Mr. 
Seppiiigs, it is probable that this ingenious mecj^nician will call 
for some more substantial evidence, than that oflnere assertion. 
In his first paper which was read to the Royal Society, he men- 
tioned the French vessels which were built on a different plan; he 
also stated in what his improvements consisted, and how materi- 
ally they differed from any preceding attempts. He did not in- 
deed pretend that transverse timbers >vere never before employed. 
A vessel with vertical planks and horizontal timbers was built at 
Archangel in the latter end of the 1 7th century. Stnt it is among 
the Spaniards and Venetians that we are to look for' the earliest 
and best attempts in naval architecture. The fornier have always 
built excellent ships, and near two centuries ago tried the effect 
of diagonal planks, &c. Hence we may find that all which Mr. S. 
has adopted from others, was common property in Europe even 
before the period of \725. 

ROYAL ACADEMY. 

Tuesday, Dec. 10, being the forty-ninth anniversary of the In- 
stitution of the Royal Academy of Arts, a General Assembly of the 
Academicians was held at their apartments in Somerset-House,, 
where the following distribution of Premiums took place, viz. 

To Mr. Edwar<l Elton, for the best Copy made in the School 
of Painting, the Silver Medal, and the Lectures of Barry, Opie, 
and Fuseli, handsomely bound and inscribed. 

To Mr. Richard Carruthers, for the next best Copy made in 
the School of Painting, the Silver Medal. 

To Mr. J. C. Leslie, for the best Drawing from the Life, life 
Silver Medal. 

To Mr. Thotnas LevertonDonaldson, for the best Architectu- 
ral Di;£twing, the Silver Medal, 


To 
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To Mr. Matthew Shepperson^ for the best Drawing from tlie 
Antique, the Silver Medal. 

To Mr. Win. Behnes, for the best Model from the Antique, the 
Silver Medal. 

The General Assembly afterwards proceeded to elect and no*« 
mmat^ the Officers for tte year ensuing, when 
Beigamin West, Esq. was unanimously re-chosen President. 
New CouncU~^A. £. Cbalon, W. Mulready, T. Phillips, and 
M* Shee» Esqrs. 

. Old Couneilr-Wm. Owen, J. Northcote, Esqrs., Sir William 
Beechey, and H. Fuseli, Esq. 

Visiftors in the Painting School— Sir W. Beechey, Sir T. Law- 
rence 5 J. Northcote, J. Ward, A. W. Callicot, H. Howard, W. 
Owen, and T. Phillips, Esqrs. 

Visitors in the Life Academy-^fr W. Beechey; W. Mulready, 
W. Owen, R.^pii^he, J. Flaxman, H. Howard, 

T. StQthard, l|p: R. E^[rs. 

Auditors re^eiected— 6. Biince and J. Farington, Esqrs. 


XGVIt, Intelligence and Miscellaneous Articles. 

NEW FRIGORIFIC MIXTITRB. 

To Mr. Tilloch. 

~ the numerous mixtures which are attended 

with a diminution of sensible heat, a very convenient and effec- 
tive one seems to have hitherto escaped the attention of che- 
mists. It is that of snow and alcohol. The greatest effect appears 
to tahe place when equal weights of each are used, and 1 need 
scarcely add, that the precaution of effecting the solution in the 
least possible time is necessary to produce the maximum of cold. 

The temperature both of the snow and alcohol being 32^", the 
solution in several experiments fell to —17'^ amounting to 
49® of Fahrenheit. The alcohol was not of a very low specific 
gravity, so that I imagine it would not be difficult to produce at 
least an additional degree. The original communication not 
having reached you, and no memorandum having been preserved, 
I cannot now state what its strength was, nor does the season as 
yet admit of a repetition of the experiment; since the difference 
in the solubility of pounded ice and of snow will sensibly affect 
the results. 

Ypn will . perceive that this circumstance explains the greater 
degit^ of cold generated by mixing snow with our strong wines, 
thlUx'by plunging the containing vessel into ice water. 

I am, sir, Your obedient servant, 
]BAackheath,]>ec«i8l^. J* MacCujlloch. 
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PREHNITE DISCOVERED IN GLOUCESTERSHIRE. 

Mr. Bakeweil has recently discovered Prenhite in a rock of 
Basaltic Amygdaliii at Woodford Bridge, near Berkley In Glou- 
eestei’shire. This mineral has not, we believe, been found'before 
in any part of England or Wales, though it occurs in Scotland and 
various parts of the world. The Basaltic Amygdalin of Wood- 
ford Bridge contains also decomposing agates, zeolite and green 
earth. It is further remarkable for having in the upper part large 
aiid perfect organic remains of coral, of which Mr* Bakeweil 
brought away a fine specimen imbedded in basalt. The occur* 
rence of marine animal remains in this rock may revive the long 
agitated ({ucstion respecting the igneous or aqueous formation d' 
basalt. 


STEAM ENQl^B|;|N CORNWALL. 

Messrs. Lean, in their report done te|^aiKi engines 
in Cornwall, in November, notice 'an* error in 'Weir report for 
October. — For 39,556,496, the work done by Mr. Wodf^s en- 
gine at Wheal Vor in OctiAer, read 40,920,513 pound» Kfted 
oiie foot high uith eath bushel^of coals. 

The counters of some of the engines have been idle in Novem- 
ber. The average work of twenty-six reported was 20,538,498 
jjounds with each bushel. The others reported arifit: 

Woolf’s engine at Wheal Abraham, loaded 1 5* k . per square 
inch ill cyliinler, lifted 46,648,718 pounds with each bushel of 
coals. His other engine at that mine, loaded 3*1 pdr ineh, lifted 
21,460,944. 

Aiiotlier engine of his, at Wheal Unity, load 13*8 per inch, 
appears in this report — Work 34,432,825 pounds lifted with 
each bushel. An old engine at Wheal Abraham, now under the 
nianageineiit 'of Mr. Woolf, lifted 34,152,162 pounds per 
bushel. 

The altered engine at Wheal Chance, alluded to in our two 
last numbers, lifted 43,970,893 pounds with each bushel; — load 
per inch 13*4. 


NAUTICAL EPHEMERIS. 

Sir, — It seems rather extraordinary that, whilst so many arc 
fruitlessly endeavouring to find errors in our excellent Nautical 
Epheineris, no one should have noticed the almost ent^ omii^ 
sion (for the last two years) of the occultations of thi^lj^hets w 
fixed stars by the mooti. I am the more surpri^d^at^lhk omn- 
sion, as no causf has Ijisen assigned for it ; re^' 

specting the notation, ds well as the exhortati^m .^jaiartners an4- ; 
travellers to observe thd occultations as stfllq 


- 
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continued in the general explanation prefixed to the Almanac. At 
no time \yer^ these observations likely to be of more essential ser* 
TiQe than at the present. From the various anomalies which have 
^accurred in the course of the great Trigonometrical Survey, it ap- 
pears that the latitudes and longitudes of places, determined as- 
tronomically, can no longer be considered as accurate expressions 
to designate the relative situation of places on the earth. These 
anomalies are supposed to arise either from irregularities in the 
Sgpre of the ^arth itself, or from certain irregularities in the den* 
sity of its Strata, causing a deflection of the plumb-line from the 
position it vronld otherwise assume^. In either case a careful com- 
parison of tne latitude's and longitudes of different places deter- 
mined trigonoinetrically, with those of the same places derived 
from astrono^jiical observations, seems to be the only probable 
way of throwing light.on this in^rlca^ subject, and leading its to 
a true knowledge 

There is, method of determining the longitude 

astronomicaliyl|^]$ greater accuracy, than from the occuitations 
of the fixed etaj^e by the moon. They arc also of frequent oc- 
currence 5 and ^ there are many individuals in this country who 
possess the means of making these observations with accuracy, 
one would w^h that every assikance should be afforded that 
might invite to it. Until our Astronomer Royal shall again af* 
ford this, perhaps the insertion in your Magazine of sucli astro- 
nomical phsenomcna as will occur during the month may not be 
unaccfeptablo. to your readers : if you think so, the inclosed (for 
January 1817) nre at your service, and shall be followed by 
pjthers ill due time. 

I am,.sjr, your obedient, &c. 

# 
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The New Blow^‘pipe — Uefraction. 

THE NEW BLOW-riPE. 

Sir, — The new blow-pipe, acting by a stream of condensed 
oxygen and hydrogen, has deservedly excited much interest; 
a detail of some experiments effected by means of this power- 
ful instrument may prove interesting. 1 am following them «p| 
and may merely mention, meantime, that the oxygen was ob- 
tained from OTymiiriat.e o}‘ potassa^ and the hydrogen from zme, 
&c. Tlie proportions, such as form the constituents of water : 

1. Platinum as thick as a stocking wire was instantly Juaedi 
scmtillated^ and fell in a large globule. 

2. Pallaixum fused instantly^ and slightly scintillated. 

3. A WATCH-SPRING melted with most sple7idid coruscations^ 
fused into a large globule^ and even roh.bd violently, 

4. Pure caustic alumina and. magnesia burnt with inde* 

scribable brilliancy , exhibiting a ^lendouf of light rivalled 
only by the sun. \ / ^ ' 

5p Part of a tobacco-pipe burnt fused into 

GLASS. ' ■ ‘ 

6. A piece of indigo exhibited a beaulifid nxid^int^se flame. 

7. A fine efec/r/c 'rouRMALiN grew red Ao/, imtanily fused^ 
and flamed. — ;It did woX. forgo its electric powers. 

8. The DIAMOND, in a groove of charcoal, was submitted to 
its influence : — In a short time it became red hot^ ’then burst 
INTO flame; and, when dislodged from its nidus, it fell upon the 
table, and continued a second or two in actual flame. 

Through Dr. Clarke, the chemist has received an agent of the 
most extraordinary powers of ignition. Anticipation augurs in 

breathless expectation'^ the most brilliant results. Man is 
only in the infancy of his. being ! 

I am, respectfully, Sir, 

Your most humble servant, 

Surry Institution, Dec. 1, 1816. J, MURRAY. 

P.S. A mass of percauburet of iron (plumbago) gave 
beautiful mi nine sparks y and was fused. 

Rock crystal decrepitated violently. At this moment an ex? 
plosion of the condensed gases took place, and the instrument 
was rendered useless. 

Tliis accident sus|)ends for the present a continuation of the 
experiments ; but the chemist must smile at danger when such 
brilliant results rise up ii) prospective. \ 

REFRACTION, , , . 

Sir, has often occurred to me, on reading Sir I$a^New« 
ton’s I4th query at the end of his Optics/' that sdthe hiiterest^ 
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ing experiments might be made on the reftdctioA of light through 
of different deunities. 

Besides gktss mid water and atmoapherie air, the rays of fight 
mi^it be directed through vessels of varied sizes and shapes, filled 
Hrlth alcohol, ether, naphtha, or even the various gaseous sub- 
•tdnces, from the heavy carbonic acid gas to the lightest hy« 
4rogen. 

In these experiments the rays of light might also lie examined 
v^eit sefiarated into their different colours, and tbus' directed 
through these various media. * 

Perhaps these hints may induce some of your correspondents^ 
who have the leisure and the conveniencies requisite for the per- 
formance of such experiments^ to engage their attention to them^ 
and communicate the result to the public. As to myselfl, I Can 
^ly'«ay — Finigar vice Cotis* ^ A Cortespa^mt. 

Experiments of the kihd>s«ggested by our correspondent 
liiav^ been ma^r, and have evet^ been carried so far that the re- 
suits were atteImpCed to be applied some years ago to the im- 
provement of achronratic t^escopes by a gentleman in Edin- 
iurgh> though we have not heard with what success. As, how- 
ever, his suggestion may induce other experimentalists to turn 
Ihteir Attentoi to the subject, we have given his well-meant com- 
ttuii^atioii a place in our pages. 

BT>XTRirj\L jVMI PHILOSOPHreAL APPAUATUvS. 

^ The excellent collection of electrical apparatus and other 
pllilosophical instruments, which have been employed by Mr. 
Singer in his Lectures, is to be offered to public sale curly in 
the present season, in coiise(jiicnce of the discontinuaucc of 
those lectures from the illness of Mr, ►Singer. 


LARGE EUHARMOMC OIUJAN. 

Fliglit and Robson of St. Martin’s Lane have com- 
pleted a large and fine Organ, for the East hufes, with coin- 
pqiind stops, the first of such which have yet licen made, on the 
1^. Henry Liston’s patent plan; in which instrument separate 
pipea are provided for evci-y vsound (near (iO in each octave) in all 
parts of the scale, mA shaders for jiroclueing two or 
. t|i|ree sounds (differing by comma major) from the same pipe, are 
" in some of the larger ranges of pipes, both for saving of 

and because it has been found by experience, that in such 
,mer parU of the scale, the shaders act the best. In a short time 
proposes to conrjtrieneerff^Oourse of Lectures on the 
inuiim seaAe^ as now in use by singers, violinists, &ei, illustrated 
cfbortU in use, mid by. perforiiriniecs, oa 

BXPHPl- 
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EXPEDITIONS TO AFRICA. 

Melancholy actsounts have^^ we are sorry to say^ been received^ 
Irespectjng these expeditions. There are two : — the one intended 
to penetrate from Senegal through the Deserts to the banks of the 
Niger ; the other to proceed by steam-boats up the Congo, under 
the^idea that the former empties its waters into the Atlantic 
through the latter great river, on the banks of which the two ex* 
peditions expected to meet ; — ^the former under the directions of 
Major Peddie; the latter commanded by Captain Tuckey, who 
])roceeded sooner than had been generally reported. Major Ped^^ 
die was at Senegal the end of September. The following is an 
extract of a letter iVom the agent to Lloyd^s, dated Bahia, Oc- 
tober 30 : — You will observe by the list herewith, the arrival of 
the Congo and Dorothy, two ^ships fitted out on the coast of^ 
Afriesf for a voyage of discovery y they have put in here from the 
opposite coast, In consemaenO&of the sickly state of their remain- 
ing crews, nearly two-thirds, hg^i^ died of the fever, includiug 
tlie commander, first^lioutenanb,lnl4>bQtam 

IMPROVED METHOD Oj^ mKlNO BREAt^. 

Mr. Edmund D^Vy, of the Cork Institution, has communicated 
the following iifiportant facts to the public in The Munster 
Farmer* s AJagazhie, 

The carbonate of magnesia of t]be shops, when well mixed 
with the new flour, in the proportiO^^ of from twenty to forty 
grains to a pound of flour, materially improves it for the purpose 
of making bread. Loaves made with the addition of the carbon- 
ate of magnesia rise well in the oven ; and after being baked, tha 
bread is light and spongy, has a good taste, and keeps well. In 
cases when the new’ flour is of indifferent quality, from twenty to 
thirty grains of the carbonate of magnesia to a pound of the flour 
wilt considerably improve the bread. When the flour is of the 
worst quality, forty grains to a pound of flour seem necessary to 
produce the same effect. 

As the improvement in the bread from the new flour de- 
pends upon the carbonate of miignesia, it is necessary that care 
should be taken to mix it intimately with the flour, previous to 
the making of the dough. 

I have made a great number of coirtparative experint^ts witli^ 
other substances, mixed in different proportions wifti^tfie n^^, 
ilour. The fixed alka|^s> both in their pure and carbotiated stal^, 
ivhenused i,n small qbautity, to a certain extent bre^d 

fn>m the ne^ flour ; but 1 have found no substance i^Cj^acioUd 
in this;resp^t as the carbonate of magnesia. . 

The grater number of mv experiments have 
Vol. 48. no. 224. Dec. 1816. , G g " • o| 
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oil the worst new seconds flour I could procure. I have also made 
some trials on seconds and firsts of different quality. In some 
cases the results have been more striking and satisfactory than in 
others — -but in every instance the improvement of the breads by 
the carbonate of magnesia, has been obvious. ' It may be neces- 
sary to remark, that, in all my experiments, a proper attention 
was paid to all the circumstances connected with the accuracy of 
the results. The materials were weighed and mixed together^ 
the dough was made up, and the bread baked, under my own in- 
spection. 

** The trials I have made have been necessarily on a smalt 
scale ; they have been performed chiefly on quantities of flour not 
exceeding a pound in weight. I shall state the results of a com- 
parative trial* on the worst new seconds I could get, with and 
without the,add^ioi^\d^^^ magnesia. 

I made: eonfainiug one pound of flour, 

one ^ table-spoonfiili 

of yeast. them, was made up with water at 

the temper^fiP^MSPv djg* Faht. and ’exposed before the fire for 
two hours at the ^mperature of 70 deg. to ferment. 

The first loaf contained no other addition. 

The second ..10 grains of carbonate of magnesia. . 

The third . • 20 grains do do. 

The fourth . 80 grains do do. 

f he fifth grams • • . • .ilo ........ .do. 

After they had been all baked together in the same oven, the 
loaves when cold were examined. 

“ The loaf without the carbonate of magnesia had fallen in the 
dNrenj it was like a cake, and was soft and clammy, and readily 
udhered to the knife. 

The loaf with the addition of ten grains of the carbonate of 
magnesia was improved; it had risen better than that which con- 
tained none, but still the iuiproveiiicnt was not very considerable. 

The loaf with twenty grains was tar superior to the one w'itiv 
ten grains ; it was fqr the most part light and porous ; but still 
there was a slight tendency to heaviness. The loaf with thirty 
grams was still better than the one with twenty grains. But the 
; kmf vnth 40 grains was uniformly light and spongy, of a more re- 
gular texture and better colour than any of the others. 

, In aR my experiments I have used the porter yeast, hut a 
‘ trial has been made with the new barm. 1 have never 

V any Siierct of the forrgoing facts, but have readily commu- 
them toa number of gentlemen, to, whom I have shown 
the b^ made with, and without, the carbonate of 
^^gnesia^. and they have uniformly given their assent to this im- 
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1 understand a number in Cork and in the ncighboiuhcod 
have been induced to repeat my experiments ; and they have, for 
the most part, been attended with great success. If there should 
be any instances of failure, it would not be proper hastily to refer 
them to a defect in the method, but to impute them rather to a 
want of attention to those circumstances necessary to insure suc- 
cess, 

** I conceive not the slightest danger can be apprehended front 
the use of such an innocent substance, as the carbonate of mag- 
nesia, in such small proportion as is necessary to improve bread 
from the new flour. It is well known to be adniiiii’^tcred with 
perfect safety, even to infants. Iivorderto try the effect of bread 
made with this substance on mysfilf, I haye used it exclusively for 
the last five weeks, without the in the pro- 
portion of sixty, eighty, to a pound 

A pound of carbonate to mix 

with two hundred and fifty-six pounds o|^^®i^fTOUr, at the* 
rate of thirty grains to the pound. And sUppo^g a pound of 
carbonateof magnesia to costhalf-a-crown, the additional expense' 
would be only half a farthing in the pound of flour* 

I am not cpiite satisfied as to the peculiar agency of the car- 
bonate of magnesia, in correcting the bad (jiiality of new flour. 
It is an extremely liglit substance, and may prubafdy tend to im- 
prove the texture of the l)read. 'flie new flour, too, in the pro-^ 
cess of baking, may perhaps be disposed to undergo the acetous^ 
fermentation, and the carbonate of magnesia, being slightly al- 
kaline, may correct the tendency of the fermented dough to aci- 
dity. On tins part of the subject, however, the experiments I 
am now pursuing will, 1 trust, throw some light. 

I am, dear sir, yours truly, 

‘‘ Cork Listirutioii, Doc. y, lUlU. EjUMrND DaVY.*'" 


Cantinuntion of M, Viin Memo's Li/c/r 
I have learnt from Messrs. Gay Lnssac and A* rago, that ttio, , 
system of chemistry and the names of substances ar ^ experiencing^ 
a new revolution, and that in a short, -time there will not lemain'. ■ 
one stone upon another of the existing edifice. 

M, Diilonghas made some cxpeiiinents upon nitnic .a^dd,vyhic^ 
fully confirm what I long since made known, that the fttiiiing 
trie add is simply hitric acid with nitric vapour i^tetpo^d, in ^ 
same mantter'^as the finning suljrhurrc acid coudsts 
add with sulphuric vapour interposed. ThisS vaj^btff' W 
apart becomes crystallised ; Dulong has fomul that itU^id ^ 
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pour is liquefied by cold^ and becomes coloured ; he mi^ht without 
doubt by a cold more intense have crystallized it. You will rc-^ 
collect that in the report of my experiments with a cold of 58® 

I observed that the nitric and muriatic acids, in congealing, pro- 
duced two sorts of crystalline concretions, which wlien hquefied 
take a red cofour in the nitric acid and a greenish in the muriatic. 
I mentioned further, that suljduiric acid dashed with nitric va- 
pour, loses its colour before congealing, and recovers it on being 
liduefied : that colour is considerably deepened when the fuming 
sulphuric acid is heated in close vessels. 1 propose during this 
winter to submit to the same degree of 5SR. the different com* 
pdund gases; for which purpose I have still all my apparatus and 
a great store of muriate of lime. 

M.. Virey in a Communication to the French Academy of 
Scienees (formerfy tjm Institute) states that the spur of the rye 
iS' not, a champig^^ of the genus Scleroticum^ as M. Decan- 
doHe hadendda^red to prove; but that it is a real disease of 
the grain ; siii^ there are to be found in it all the peculiarities 
of organization of the rye, a degeneration as yet unknown in 
its nature^ aidvlaceous fccula, and probably all the immediate 
materials of Cerealia* 


Messrs. Bei^ois, Thouin, and Tlicnard have also made a re- 
port to the Aj|ikdemy on two papers of M, Dupetit Thouars, 
restive to the produced by frost on flowers and young 

shoots* M. Dupetit Thouars seems, according to the report, to 
have been the first Who pcrcei\^d a small icicle even in the sub- 
^^^cedfthe calyx of .some flowers; but alnmst all botanical 
^authors had already noticed this plisenomciioi^ in the young, 
buds* In spring,'* olWerves M. Seiinehier, the new shoots of 
th<^ U^eous plants are extremely tender, humid, and full of 
a^^eous juices ; the frost then destroys them with the herbaceous 
plants^ because the water whicli is frozen occupies a greater 
space than hi the fluid form. Its sudden expansion destroys the 
organization of the vessels which contain this water : but 
;ithese . iterations are mqre or less disastrous, according to the 
future of the organs, and their parts. Thus, if those organs and 
"" were susceptible of a great expansibility, if they were 
s jime very elastic, and that they could resume their 
!|^pn as the water thawed, then tii<6 dilatation of the 
ice will dilate the organs of the plants, and 
re^uw their first form, without haring preserved any 
ftbice of alteration.” The committee are of opinioiv 
we may account for Uic little action which^ 
frosts- 
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frosts seem to have sometimes, according to M. Dupetit Thouars, 
upon the young shoots, and on the calices of the flowers. 


LIZARDS FOUND IN A CHALK HOCK. 

Dr. Wilkinson lately presented to the Rath Philosophical So* 
ciety a letter he had received from a clergyman in Suffolk, rela- 
tive to two lizards being discovered by the rev. gentleman in a 
chalk rock, \vith some interesting circumstances tending to ex- 
plain why all the animals vvliich have been discovered in rocks, 
marbles, &c. die on their exposure to the atmosphere. From ob- 
iservations made, there appeared to be some obstruction in their 
respiratory organs. One being placed in water disengaged itself 
from this obstruction ; while the other died, from not being en- 
abled to liberate itself from the viscous matter lining the throat. 
The clergyman in Ins letter says : A pit haying been opened in 
the summer of 1814, at Elden, Suffolk, for the purpose of raising 
clialk, I deemed it a favourable opportunity procuring fossils; 
accordingly commissioned the men employed to search for and 
reserve whatever appeared curious. In this sear^ 1 sometimes 
assisted, and had the good fortune to be present at the discovery* 
of two lizards imbedded in the solid chalk, fifty feet below the 
surface. The following is the result of my obsef^vations So 
completely devoid of life did the lizards appear on their first ex- 
posure to the air, that I actually considered tliem fossil state : 
judge tlien of iny surprise when, on my attemptip^g to take them 
up, I perceived them move! 1 immediately placed them in the 
sun, the heat of which soon restored them to animation. In this 
state I carried them home, and imm<*rsed one hi water, keeping 
the other in a dry place. You may perhaps consider it worthy 
your observation, that the mouths of the lizards were closed up 
with a glutinous substance. This obstruction seemed to cause 
them great inconvenience, wdii(di v;iis cvi'Jent from the agitation 
perceptible in their tliroats, and from the fretpient distension of 
the jaws, or rather around the jaws and the head ; indeed they 
^^cenied in a state little short of siilFocation. The newt which had 
been immersed in water, after mnny violent struggles, was at 
length enabled to open its mouth : this afforded it instant relief,,^ 
and it evidently derived inueh '•alisfaction and comfort from 
new element. The other lizard, notwithstanding its repeated 
deavours, was unable to opcji its mouth. It died 
of the night, probdibly from being debarred the use bf its 
clement. The remaining lizard continued alive in the Water for ^ 
veral weekj$/ during which it appeared to increase i.n Mgj|^-:It 
liked confittement; and after manyattempts, at ' 

mortifieaticm^ effected its escape] nor could 1 ^ver 
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CHEMICAL TESTS AND APPARATUS. 

We are happy to mfonn experimentalists and scientific per- 
sons resident in the North of England, that they may be supplied 
with Chemical Reagents in a state of purity, subjects of experi- 
ment, and apparatus for chemical and philosophical pursuits, by 
Mr. William West, chemist, Leeds. 

Mr. Taunton’s Winter Course of Lectures on Anatomy, Phy- 
siology, Pathology, and Surgery, will commence on Saturday, 
January IS, 1817, at Eight o’clock in the Exeximg precisely , and 
be continued every Tuesday, Thursday, and Saturday, at the 
same hour, at the llieatre of Anatomy, 87, Hatton Garden. 

Meteorological Ohservatiovs kept at JValthamstow^ Essex^from 
November 15 /o December 15, 18U). 

[Usually bctweesi tlie Jioiirs of Seven and Nine A.M.J 
Date. Therm. WiniJ. 

November v,- 

15 29 29^60 W. — Clear and clouds j ciontdos trains ; 

fine day; star-light. 

16 29 29'72 NW. — Gray morning; windy; fine cold 

gray day ; very dark night. 

17 31 30*01 NW. — Clear and c/jtmv; fine sunny cold 

day; dark night. 

18 47 ‘29’7l S. — Hazy; vshowers ; rainy; star-light. 

J9 31 29*72 W, — Cirn^9 SE; rirms7r(//z/¥ NW; eclipse 

of the suii visible ; fine <lay ; dai[k night. 
New moon. 

20 44 29*94 S. — Hazy; cirrus NW.; sun and clouds’; 

dark night. 

21 41 30*00 S.*— Cirrus and cirrostralus ; wind and 

cloudy ; some sun ; dark night. 

■ 23 ^8 29*92 E by S. — Gray; fine sun and windy day; 
" ^ star-light. 

23 29 29:72 E. — White frost; gray fine cold day; star-^ 

light. 

24 19 29*83 E, — Sun; wdiite frost, and hazy; very fine 

sun; fog; star-light. 

2^^ 29 29*83 E. — White frost and clear; fine day; hazy 
' 4 at 2 P.M.; rainy evening. 

^ 42 29*83 S,~Fog and rain; very rainy and foggy 
at noon ; cirrostralus^ and less rain ; 
cloudy night. Moon first quarter. 

; 35 30‘21 NW.— Sun through fog; ck«r aud clouds; 
p> moon through cumuli. 

^‘SaV 4a 30'32 W.~Gray; gray dayj fine suii, but foggj-. 

■ - November 
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Date. Therm. Barom. Wind. 


Novemler 

29 34 

30-43 

30 

30 

30-61 

December 

1 34 

30-61 

2 

34 

30-44 

3 

31 

30-43 

4 

37 

3040 

5 

40 

30-01 

6 

39 

29-51 

7 

29 

29-41 

8 

33 

29-51 

9 

29 

29-65 

10 

39 

29-50 

11 

39 

29-43 

12 

32 

29-43 

13 

38 

28-93 

14 

34 

29-43 

15 

43 

28-82 


W.NW. — Foggy; sun through fog ; fine 
day; moon and star-light; but a little 
hazy. 

NW. — White frost; very fine day; baro- 
meter <iO*6S at Clapton, one part of the 
day; lights but neither moon nor stars 
visible. 

N. — Gray; fine gray day; clear moon and 
star-light. 

N. — Clear and clouds; gray day; light, but 
no moon nor stars. 

N. — Foggy; stratus; but clear above; fine 
clear day ; (great fog in London ;) light, 
but hazy. 

N. — Cloudy; hazy at eight ; gray day; 
visible echpse of the moon, but not seen 
till above half over, because of tile clouds 
about 10 P.M. — Full moon. 

SE.S. — Gray; fine gray day; showers and 
wind, after dark. 

SW.W. — Fine moon-light morning; fine 
sunny day; cmmdi and moon. 

NW.W. — Clear and windy ; fine day; hazy 
at 3 P.M.; clear moon and star-light# 

S. — White frost, and foggy ; sun through 
fog; some showers, sun and windj 
clear moon and star-light. 

W. — White frost; clear and cirrostratus; 
clouds and sun ; cloudy and windy;, 

SW. — Clear and clouds; cirrus S; fineday; 
dark and w’indy, 

SW. — Foggy; sun, and cirrostratus ; star** 
light; snow in the night. 

SE. — Some snow on the ground: foggy;, 
very rainy after 1 1 A.M. .till dark; star« " 
light. — Moon, last quarter. - ■ 

W. — Clear and clouds; sun, and grea^^ 
showers and wind ; star-light. 

W. — Foggy; fine day; dark and rftiny; ^ 

SW. — ^Windy; clear and clouds; 
and wind; cumulostratus; fine 
star-light. 
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[The time of observation, unless otherwise stated, is at 1 P.M.J 



of 

the 

Moon 

Thermo- 

meter. 

Baro- 

meter. 

DATS. 

S3 

40' 

29*85 

26 

36- 

29 * 60 

27' 

36-3 

29*94 

28 


30*20 

20 


29*73 

new 


2990 

1 

ykg* 

30-10 

2 

' 49*5 

30*13 

3 

.. 39- 

30*01 

4; 

35- 

29-95 

3,: 

1 35- 

30* 

6 

\36* 

30- 

7 

"42' 

30*10 

8 

46' 

30-29 

9 

41*5 

30-40 

10 

43* 

30-59 

1) 

36* 

30*76 

12 

38-5 

30-74 

13 

42*5 

30-52 

14 

39' 

30-50 

full 

40*5 

30'48 

16 

41* 

30-08 

17 

42* 

29*62 

18 

37* 

29*58 

J9 

39- 

29*70 

20 

38*5 

29*69 

21 

3f)* 

29*65 

22 

39*5 

29*32 

23 

37- 

29*37 

24. 

37- 

29*22 

23 

40' 

29*31 


of the Clouds. 


Fair — storm of rain an<J snow in 
the evening — frost 
Very fine — snow in the evening 
Stormy — snow, sleet, and rain^ 
wind N. 

Fair — snow in the evening — lieavy 
rain all night 

Rainy — fair — rime frost at night 
Fair 

Very fine 
Ditto 

Ditto — frobt at night 
Fair 

Very fine 
Ditto 

Cloudy — thick fog at night, and 
rain earlv next morning 
Ditto 

Ditto — fog — frost at night 

Very fine — ditto 

Cloudy — ditto 

Very fine — ditto 

Fair — rain at night 

Ditto 

Ditto 

Ditto— heavy rain at night 
Very fine — frost, snow, and rain at 
night 

Ditto ditto 

Rain ditto 

Fair — heavy rain at night 
Very fine ditto 

Ditto [frost at night 

Cloudy — heavy rain in even® — rimo 
Rain, snow — wind— froatatnight 
V^ry fine 
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For December 1815* 


Days of 
Month. 

iQ 

j£‘ » 
§•= 
P i 

0 5! 
00 

fi’inoiiK 

0 

0 

Btor. 

= ^ 
^ *5i 

1 

Height of 
tiic Barom. 
Inches. 

Degrees of Dry- 
ness by Leslie's 
Hygrometer. 

Weedier. 

Nov. 27 

32 

47 


30*21 

22 

Fair 

28 

45 

45 

40 

-24 

10 

Cloudy 

29 

35 

45 

39 

•32 

15 

Fair 

30 

36 

39 

35 

*49 

26 

Fair 

Dec. 1 

37 

39 

33 

•49 

16 

Cloudy 

2 

1 

33 

1 

40 

40 

•33 

10 

Cloudy 

3 

37 

41 

38 

•30 

0 

Poggty 

4 ; 

38 

40 

40 

•20 

0 

Cloudy 

5 ' 

40 

42 

39 

•08 

0 

Cloudy 

o' 

40 

43 

39 

29’ 50 

10 

Fair 

7i 

36 

40 

40 

1 *45 

12 

Fair 

8, 

35 1 

40 

36 

'49 

0 

Showery 

9 ! 

33 

44 

40 

'58 

12 

Fair 

10 

40 

48 

46 

'20 

0 

Stormy 

11 

40 

43 

36 

'20 

5 

Fair 

12 

32 

37 

48 

28'90 

0 

Stormy 

18 

37 

42 

35 

29’ 15 

0 

Stormy 

14 

34 

42 

42 

'05 

15 . 

Fair 

15 

40 

44 

36 

28' 82 

0 1 

'Stormy 

ie{ 

33 

10 

38 

£9'45 

10 1 

Fair 

17| 

40 

49 

40 

'22 

0 

Rain 

18i 

39 

42 

: 33 

'56 

6 ! 

Cloudy 

10 : 

34 

i 36 

29 

30'36 

6 1 

Fair 

20 

27 

35 

27 

'41 

10 

Fair 

21| 

25 

32 

24 

'15 

12 : 

Fair 

22 

23 

28 

25 

'02 

10 1 

Fair 

23{ 

1 32 

42 

46 

1 9975 

7 ' 

Cloudy 

241 

47 

50 

44 

'51 

. 6 

Cloudy 

25| 

39 

43 

46 

•70 

13 

Fair 

1 

48 

1 

i 

i 

49 

1 

40 

•30 

0 

Stormy 


• I I ' I 

N. B. T^^NMMt«r*« height is taken at one o’clodt^ 
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